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REPORT. 


To  the  Honorable  the  Senate  and  House  of  Representatives  of  the  Common' 
wealth  of  Massachusetts. 

The  Board  of  Harbor  and  Land  Commissioners,  pursuant 
to  the  provisions  of  law,  respectfully  submits  its  annual  report 
for  the  year  1914,  covering  a  period  of  twelve  months,  from 
Nov.  30,  1913,  being  the  thirty-sixth  annual  report  of  the 
Board  since  its  establishment  by  chapter  263  of  the  Acts  of 
1879. 

The  present  organization  of  the  Board  is  as  follows:  William 
S.  McNary  of  Boston,  chairman,  Charles  C.  Paine  of  Barn- 
stable, George  M.  Harlow  of  Boston. 

From  Dec.  1,  1913,  to  Nov.  30,  1914,  the  Board  has  given 
222  formal  and  informal  hearings,  and  has  received  162  peti- 
tions for  the  improvement  and  protection  of  rivers,  harbors 
and  foreshores,  for  licenses  to  build  and  maintain  structures, 
for  privileges  in  tidewaters,  great  ponds  and  Connecticut 
River,  to  dredge  material,  to  remove  material  from  beaches 
and  for  other  purposes. 

,One  hundred  and  twelve  licenses  for  structures  and  privileges 
in  tidewaters,  great  ponds  and  Ccmnecticut  River  have  been 
granted  during  the  year;  also  84  permits  for  dredging,  the 
removal  of  material  from  beaches  and  for  other  purposes. 

Inspections  have  been  made  at  various  times,  by  and  under 
the  direction  of  the  Board,  of  work  completed  and  in  progress; 
of  sites  of  authorized  work  under  appropriations  made  by  the 
Legislature;  also  upon  petitions  and  plans  presented  of  the 
sites  of  proposed  work  in  tidewaters;  of  rivers  and  harbors,  on 
petitions  for  improvement  under  chapter  481  of  the  Acts  of 
1909;    work  done  and  in  progress  on  the  Cape  Cod  Canal; 
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various  structures  built  under  licenses;    town  boundary  survey 
work. 

During  the  year  26  contracts  were  made,  involving  the  esti- 
mated expenditure  of  $452,552.70.  A  list  of  these  contracts 
and  those  pending,  with  details  relating  thereto,  is  presented 
in  the  Appendix. 

The  Improvement  and  Peotection  of  Rivers,  Harbors, 
Tidewaters  and  Foreshores. 

By  chapter  481  of  the  Acts  of  the  year  1909  the  Board  was 
authorized  and  directed  to  undertake  such  work  for  the  im- 
provement, development,  maintenance  and  protection  of  rivers, 
harbors,  tidewaters  and  foreshores  within  the  Commonwealth 
as  it  may  deem  to  be  reasonable  and  proper,  and  to  expend 
during  the  years  1910,  1911  and  1912  a  sum  not  exceeding 
1300,000,  not  more  than  $100,000  to  be  expended  in  any  one 
year,  provided,  however,  that  an  unexpended  balance  in  any 
year  may  be  used  in  the  succeeding  year. 

This  act  also  provided  that  the  Board  shall  consider  the 
general  public  advantage  of  the  proposed  work,  the  local  in- 
terest therein  as  manifested  by  municipal  or  other  contributions 
therefor,  the  importance  of  the  industrial  or  commercial  and 
other  interests  to  be  espe.cially  served  thereby,  and  any  other 
material  considerations  affecting  the  feasibility,  necessity  or  ad- 
vantage of  the  proposed  work  or  the  expenditure  therefor.  It 
was  further  provided  that  no  work  shall  be  commenced  until 
after  a  public  hearing  has  been  held  and  a  survey  and  estimate 
of  cost  has  been  made;  that  a  city  or  town  might  appropriate 
money  for  the  improvement  of  rivers,  harbors,  tidewaters  and 
foreshores  within  its  jurisdiction,  the  money  so  appropriated 
to  be  paid  into  the  State  treasury,  to  be  expended  by  the 
Board  for  sajd  purposes;  and  that  the  city  or  town  might  as- 
sume liability  for  all  damages  to  property  suffered  by  any  per- 
son by  any  taking  of  land,  or  of  any  right,  interest  or  easement 
in  land  within  the  city  or  town  made  by  the  Board  for  the 
purposes  authorized  by  the  act.  By  chapter  642  of  the  Acts  of 
1912  the  Board  is  authorized  — 

To  expend  during  the  years  nineteen  hundred  and  thirteen,  nineteen 
hundred  and  fourteen  and  nineteen  hundred  and  fifteen,  a  sum  not  exceed- 
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ing  four  hundred  and  fifty  thousand  dollars  for  the  improvement,  develop- 
ment, maintenance  and  protection  of  rivers,  harbors,  tidewaters  and 
foreshores  within  the  conamonwealth  now  under  the  jurisdiction  of  said 
board.  .  .  .  The  board  shall  not  expend  more  than  one  hundred  and 
fifty  thousand  dollars  in  any  one  year,  except  that  an  unexpended  balance 
in  any  year  may  be  used  in  the  succeeding  year  for  the  said  purpose. 

Federal  appropriations  and  expenditures  for  improvement  of 
rivers  and  harbors  in  Massachusetts  from  the  establishment  of 
the  government  to  the  close  of  the  fiscal  year  ending  June  30, 
1914,  are  shown  in  the  following  tables  furnished  by  the  Chief 
of  Engineers,  U.  S.  A. :  — 


Table  No.  1.  —  Localities  at  Present  under  Improvement. 

[Compiled  from  the  annual  report  of  the  Chief  of  Engineers  for  the  fiscal  year  ending  June  30, 

1914.] 


Locality. 


Expenditures. 


Appropriations. 


Newburyport  Harbor 

Merrimac  River,       .        .        .        .        . 
Sandy  Bay,  Cape  Ann,  harbor  of  refuge, 

Gloucester  Harbor, 

Beverly  Harbor, 

Salem  Harbor, 

Lynn  Harbor,  ....... 

Mystic  River  (upper  portion),         .... 

Mystic  River  (below  mouth  of  Island  End  River), 

Maiden  River, 

Boston  Harbor 

Dorchester  Bay  and  Neponset  River,    . 

Weymouth  Fore  River, 

Weymouth  Back  River,  ...... 

Plymouth  Harbor, 

Provincetown  Harbor, 

Pollock  Rip  Shoals,  Nantucket  Sound, 

Hyannis  Harbor,      ....... 

Nantucket  harbor  of  refuge,    ..... 

Woods  Hole  Channel,      ...... 

New  Bedford  and  Fairhaven  harbors,    . 
Taunton  River,        ....... 

Fall  River  Harbor,  ...... 

Totals, 


$453,469  75 

397,951  23 

1,812,579  08 

518,346  41 

48,869  59 

63,868  66 
420,629  53 

28,994  88 
262,637  60 

69,700  00 
11,582,449  19 

94,933  00 
173,258  00 

26,000  00 
312,281  33 
334,131  93 
183,420  66 
201,222  43 
530,097  36 
343,589  71 
694,801  45 
200,414  67 
350,232  02 


$473,500  00 

405,366  72 

1,950,000  00 

542,083  00 

49,000  00 

72,500  00 
476,837  00 

38,994  88 
283,005  57 
150,000  00 
12,387,947  10 
125,233  00 
240,250  00 

27,000  00 
393,081  90 
365,828  44 
250,000  00 
221,267  07 
576,373  50 
343,599  92 
754,310  00 
213,000  00 
368,911  40 


$19,103,878  48 


$20,708,089  59 
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Table  No.  2.  — •  Localities  in  which  Worh  is  not  now  in  Progress. 

[Compiled  from  data  furnished  by  the  United  States  Treasury  Department.] 


Locality. 


Expenditures. 


Appropriations. 


Bass  River, 

Buzzards  Bay  Harbor,     . 
Canapitset  Channel, 
Chatham  Harbor,    . 
Cohasset  Harbor,     . 
Duxbury  Harbor,     . 
East  Dennis  Breakwater, 
Edgartown  Harbor, 
Essex  River,     . 
Hingham  Harbor,    . 
Ipswich  River, 
Kingston  Harbor,     . 
Manchester  Harbor, 
Marblehead  Harbor, 
Marthas  Vineyard  Harbor, 
Powow  River, 
Rockport  Harbor,    . 
Scituate  Harbor, 
Town  River,    . 
Vineyard  Haven  Harbor, 
Wareham  Harbor,    . 
Wellfleet  Harbor,      . 
Westport  Harbor, 
Weymouth  and  Town  rivers, 
Winthrop  Harbor,    . 
Totals, 


$20,150  34 

2,500  00 

5,312  54 

15,971  36 

10,000  00 

32,000  00 

7  57 

25,000  00 

30,000  00 

38,316  58 

5,617  91 

8,940  09 

23,985  57 

833  42 

5,000  00 

50,940  72 

22,000  00 

104,590  98 

18,000  00 

55,387  35 

95,997  30 

11,365  57 

3,000  00 

82,327  41 

9,000  00 


6,244  71 


S20,1S0  41 

2,500  00 

9,800  00 

13,732  79 

10,000  00 

37,000  00 

1,500  00 

25,000  001 

30,000  00 

39,000  00 

7,500  00 

10,000  00 

24,300  00 

1,500  00 

5,000  001 

51,000  00 

104,680  00 
18,000  00 
60,000  00 
96,236  00 
16,000  00 

3,000  00 
83,000  00 

9,000  00 


$677,899  20 


Recapitulation. 

Total  of  Table  No.  1,      . 
Total  of  Table  No.  2,      . 

$19,103,878  48 
676,244  71 

$20,708,089  59 
677,899  20 

$19,780,123  19 

$21,385,988  79 

1  Same  locality. 


2  See  Sandy  Bay,  Cape  Ann,  harbor  of  refuge. 
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Table  No.  3.  — ■  Expenditures  on  Boston  Harbor  and  its  Tributaries  to 

June  30,  1914. 

[The  tributaries  given  are  those  now  under  improvement,  and  do  not  include  tributaries  here- 
tofore improved,  which  may  be  taken  from  preceding  table.] 


Locality. 


Expenditures. 


Appropriations. 


Boston  Harbor  proper, 

Mystic  River  (below  mouth  of  Island  End  River), 
Mystic  River  (upper  portion),     .... 

Maiden  River 

Chelsea  Creek,  .       ■ 

Fort  Point  Channel, 

Totals, 


111,582,449  19 

262,637  60 

28,994  88 

69,700  00 


$12,387,947  10 

283,005  12 

38,994  88 

150,000  00 


$11,943,781  67 


$12,859,947  10 


The  total  expenditure  by  the  State  from  1893  to  Dec.  1, 
1914,  for  river  and  harbor  work,  exclusive  of  that  in  Boston 
main  harbor  as  shown  on  page  6  report  of  Harbor  and  Land 
Commissioners  for  1912,  was  $2,336,466.43.  ^ 

The  total  expenditures  by  the  State  for  the  improvement  of 
Boston  main  harbor,  including  the  Commonwealth's  flats  at 
South  Boston  and  East  Boston,  and  the  Commonwealth  Pier, 
from  1870  to  1911,  inclusive,  were  $5,406,138.79. 

The  expenditures  by  the  State  under  the  Directors  of  the 
Port  of  Boston,  to  Dec.  1,  1914,  are  stated  to  be  $5,715,799.90, 
making  the  total  expenditure  for  Boston  Harbor  to  Dec.  1, 
1914,  approximately  $11,121,938.69. 

In  previous  reports  and  before  committees  of  the  General 
Court  this  Board  has  called  attention  to  the  appropriations 
made  by  chapter  481  of  the  Acts  of  1909  and  chapter  642  of 
the  Acts  of  1912  for  river  and  harbor  work,  and  to  the  neces- 
sity for  increase  in  the  amount  of  appropriations  of  this  char- 
acter in  order  that  those  demands  of  the  various  seacoast  and 
river  sections  of  the  Commonwealth,  which  upon  investigation 
prove  worthy,  can  be  met  by  allotments  supplemented  in 
practically  all  cases  by  contributions  from  the  local  authori- 
ties and  individuals. 


1  These  amounts  are  included  in  the  preceding  item  for  Boston  Harbor  proper. 

2  See  Appendices  B  and  C. 
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The  principle  of  a  so-called  blanket  appropriation  embodied 
in  the  act  of  1909  aforesaid  has  proved  both  practicable  and 
satisfactory  in  practice,  and  the  passage  of  that  act  has  in  a 
measure  obviated  consideration  by  the  Legislature  of  many 
petitions  for  this  class  of  public  works  to  be  carried  out  at  the 
expense  of  the  State  under  special  acts.  It  has  not  been  pos- 
sible, however,  to  make  allotments  for  many  projects  of  im- 
provement considered  necessary,  owing  to  lack  of  funds.  The 
Board,  therefore,  earnestly  recommends  legislation  increasing 
appropriations  for  river  and  harbor  work,  from  which  it  may 
make  allotments  under  the  provisions  of  chapter  481  of  the 
Acts  of  1909,  and  thus  more  fully  carry  into  effect  the  intent 
of  that  act. 

It  is  recognized  that  in  certain  cases  full  authorit}^  cannot 
be  obtained  under  the  act  of  1909  aforesaid,  and  recourse  to  a 
special  act  becomes  necessary.  In  such  cases,  and  in  connec- 
tion with  special  bills  pending  before  the  General  Court  for 
river  and  harbor  improvements  and  involving  expenditures 
from  the  State  Treasury,  the  Board  respectfully  suggests  con- 
sideration by  the  Legislature  as  to  the  advisability  of  referring 
such  bills  to  this  Board  for  a  statement  with  respect  to  the 
probable  cost  of  the  work,  and  whether  or  not  the  probable 
benefits  resulting  from  the  carrying  out  of  the  project  would 
be  commensurate  with  the  cost. 

Petitions  under  the  act  of  1909  aforesaid  have  been  filed 
during  the  year  for  surveys  and  improvements  in  the  following 
localities:  Aliens  Harbor,  Harwich;  Bass  River,  Yarmouth; 
Bucks  Creek,  Chatham;  Connecticut  River,  Agawam;  Nobs- 
cussett  Point,  Dennis;  Falmouth  Heights,  Falmouth;  Stony 
Beach  Point,  Hull;  Ipswich  River,  Ipswich;  Lynn  Harbor  and 
Saugus  River,  Lynn,  Saugus  and  Revere;  Manchester  Harbor; 
Menamsha  Inlet;  Mill  River,  Gloucester;  Paskamansett 
River,  Dartmouth;  Plymouth  Harbor;  Rock  Harbor,  Orleans; 
Scituate  Harbor;  Smiths  Cove,  Gloucester;  Wareham  River, 
Wareham;  Wellfieet  Harbor;  Wild  Harbor,  Falmouth. 

The  action  taken  upon  these  several  petitions,  statements 
concerning  harbors  and  rivers  and  the  various  surveys,  exami- 
nations and  improvements  made  by  the  Commonwealth,  and 
extracts  from  the  report  of  the  Chief  of  Engineers,  U.  S.  A., 
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showing  improvements  made  in  Massachusetts  rivers  and  har- 
bors by  the  Federal  government  for  the  fiscal  year  ending  June 
30,  1914,  follow. 

Allens  Harbor,  Harwich. 

A  petition  of  the  selectmen  of  Harwich,  and  others,  under 
the  provisions  of  chapter  481  of  the  Acts  of  1909,  for  the  exca- 
vation of  a  channel  and  the  construction  of  jetties,  for  the  pur- 
pose of  creating  a  permanent  outlet  between  Aliens  Harbor 
and  the  ocean,  was  received  June  26,  1914,  and  the  parties 
heard  July  7,  1914.  The  Board  was  informed  that  the  town  of 
Harwich  had  appropriated  S400,  and  that  private  parties 
would  contribute  an  equal  amount  toward  the  cost  of  the  work 
which  it  was  desired  the  Commonwealth  should  undertake. 
The  Board  considered  it  inadvisable  to  make  any  allotment, 
and  the  work  is  to  be  undertaken  by  the  town  authorities 
without  expense  to  the  Commonwealth,  under  a  license  granted 
by  the  Board. 

A  map  of  this  harbor  was  printed  with  the  report  of  the 
Board  for  1908. 

Total  expenditure  to  Dec.  1,  1914,  $219.50. 

Apponagansett  Harbor  and  River. 

By  chapter  132  of  the  Resolves  of  1914  the  Board  was 
authorized  and  directed  to  make  an  examination  and  survey  of 
Apponagansett  River  in  the  town  of  Dartmouth,  and  to  build 
such  structures  and  do  such  dredging  as  might  be  necessary  to 
improve  and  develop  the  navigability  of  the  same,  and  to  ex- 
pend therefor  a  sum  not  exceeding  $10,000. 

This  river  is  about  2  miles  long  and  is  a  tidal  estuary  of 
Buzzards  Bay.  A  highway  crosses  the  river  by  a  causeway  and 
bridge,  with  a  draw,  about  ^  of  a  mile  from  its  mouth.  Below 
the  highway  the  river  is  known  as  Apponagansett  Harbor,  and 
is  used  by  a  large  number  of  boats,  as  a  large  part  of  its  area 
has  a  depth  of  12  feet  and  over  at  mean  low  water.  Originally 
the  harbor  was  exposed  to  southeasterly  winds,  but  between 
1902  and  1907  a  breakwater  was  built  by  the  State  at  the  en- 
trance, making  it  a  very  safe  harbor.  Above  the  bridge  the 
river  is  broad  and  very  shallow  except  for  a  narrow  channel 
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near  the  easterly  shore,  but  being  so  completely  landlocked  it 
is  used  by  a  large  number  of  small  sailboats  when  the  tide  is 
suitable.  The  construction  of  a  solid  filled  causeway  over  two- 
thirds  of  the  distance  across  the  river  has  undoubtedly  in- 
creased the  area  of  shoals  above  the  same,  as  the  waterway 
through  the  bridge  is  not  only  insufficient  for  the  tidal  flow 
from  the  river,  but  its  location  near  the  easterly  shore  has 
created  a  large  slack  water  area  on  the  westerly  side  of  the 
stream. 

A  survey  having  been  made,  plans  and  specifications  were 
prepared,  the  work  advertised,  and  proposals  received  Aug.  11, 
1914,  on  which  date  a  contract  was  entered  into  with  John  R. 
Burke  for  dredging  a  channel  and  basin,  the  channel  to  be  12 
feet  deep  at  mean  low  water  and  the  basin  6  feet  deep  at 
mean  low  water.  It  is  estimated  that  the  amount  of  material 
to  be  removed  will  be  about  27,000  cubic  yards,  scow  measure- 
ment. The  contract  prices  are:  for  dredging  channel  and  basin 
and  disposing  of  the  dredged  material,  32.9  cents  per  cubic 
yard  measured  in  scows;  for  excavating  bowlders  in  excess  of 
1  cubic  yard  and  not  greater  than  5  cubic  yards  in  volume,  and 
disposing  of  the  same,  $10  per  cubic  yard.  This  contract  fur- 
ther provides  that .  the  work  shall  be  completed  on  or  before 
Nov.  1,  1914. 

Commencement  of  work  was  delayed  by  the  contractor,  and 
it  became  necessary  to  advance  the  date  for  completion  to 
May  1,  1915.  Up  to  Dec.  1,  1914,  about  8  per  cent,  of  the 
work  had  been  done. 

Appropriation :  — 
Chapter  132,  Resolves  of  1914, $10,000 

Amount  expended  during  the  year,  $492.48. 
Total  expenditure  for  this  harbor  and  river,  to  Dec.  1,  1914, 
,715.35. 


Bass  River,  Yarmouth. 
Between  1901  and  1910  this  river  was  improved  by  building 
two  timber  jetties  at  its  mouth  and  excavating  a  channel  be- 
tween the  jetties  and  across  the  flats  to  a  depth  of  4  feet  at 
mean  low  water,  and  by  providing  a  channel  100  feet  wide  on 
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the  bottom  from  deep  water  between  the  jetties  through  the 
flats  to  deep  water  in  the  Sound,  a  distance  of  about  .1,700  feet. 
In  1911  further  protective  work  was  done  on  the  westerly  jetty. 

In  1913  a  survey  was  made  to  determine  the  existing  condi- 
tions, and  it  was  estimated  that  the  cost  of  dredging  the  main 
channel  and  a  spur  channel  would  be  about  $20,400. 

By  chapter  250  of  the  Acts  of  1914  the  town  of  Yarmouth 
was  authorized  to  appropriate  not  exceeding  $2,500  for  dredg- 
ing the  mouth  of  this  river,  any  moneys  appropriated  to  be 
expended  by  this  Board;  provided,  however,  that  the  Board 
should  make  no  expenditures  therefrom  until  an  amount  not  less 
than  five  times  the  amount  appropriated  by  the  town  is  allotted 
by  the  Board  for  the  same  purpose  from  the  appropriation  made 
by  the  Commonwealth  for  harbor  improvements. 

On  April  28,  1914,  proposals  were  received  for  dredging  a 
channel  from  the  6-foot  contour  in  Nantucket  Sound,  about 
2,000  feet  south  of  the  end  of  the  jetties,  to  the  6-foot  contour 
in  the  anchorage  basin,  a  total  distance  of  about  3,850  feet, 
the  channel  to  be  60  feet  wide  on  the  bottom  and  6  feet  deep 
at  mean  low  water.  Conferences  have  been  held  with  parties 
in  interest,  but  no  allotment  has  yet  been  made. 

On  April  28,  1914,  a  deed  from  the  Commonwealth  to  the 
inspector  of  the  second  lighthouse  district,  an  authorized  agent 
of  the  United  States,  of  a  tract  of  land,  50  by  50  feet,  covered 
by  the  navigable  waters  of  Nantucket  Sound  at  the  outer  end 
of  the  west  jetty  built  by  the  Commonwealth,  was  executed  by 
the  commissioners,  and  on  June  26,  1914,  a  light  was  estab-. 
lished  by  the  Federal  government  on  this  territory  as  an  aid  to 
navigation. 

Amount  expended  during  the  year,  $60.93. 

Total  expenditure  to  Dec.  1,  1914,  $52,949.73. 

Beverly  Harbor. 
The  River  and  Harbor  Act,  approved  July  25,  1912,  pro- 
vided for  a  preliminary  examination  and  survey  of  this  harbor. 
This  work  was  undertaken  by  the  district  engineer  officer  at 
Boston,  who  submitted  to  the  Chief  of  Engineers,  U.  S.  A., 
two  reports  dated  Sept.  25,  1912,  and  June  10,  1913,  respec- 
tively.    The  project  proposed  by  the  Federal  government  in- 
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eluded  the  widening  and  deepening  of  the  channel  to  obtain  an 
available  "^idth  of  200  feet  and  a  depth  of  24  feet  at  mean  low 
water,  at  an  estimated  cost  of  $173,000,  provided  that  prior  to 
the  initiation  of  Federal  work  a  cash  deposit  of  $50,000  be  made 
by  the  State  to  the  credit  of  the  Secretary  of  War,  to  be  ap- 
plied to  dredging  the  24-foot  channel.  The  foregoing  project, 
with  statement  of  appropriations  for  this  harbor  made  by  Con- 
gress, also  expenditures,  commercial  statistics,  etc.,  are  shown 
in  the  report  of  this  Board  for  1913,  pages  6  to  11. 

Favorable  action  by  the  Legislature  looking  to  the  carrying 
out  of  this  project  was  recommended  by  this  Board  in  its  last 
annual  report.  Chapter  138  of  the  Resolves  of  1914  was  subse- 
quently passed,  appropriating  $50,000  toward  the  cost  of  the 
improvement,  no  part  of  said  amount  to  be  expended  until 
Congress  shall  have  appropriated  $123,000,  and  that  when 
Congress  has  made  this  appropriation  $50,000  shall  be  placed 
to  the  credit  of  the  Secretary  of  War  as  a  cash  deposit  for  the 
improvement  of  this  harbor. 

The  city  of  Beverly,  by  chapter  321  of  the  Acts  of  1914,  is 
authorized  to  borrow  not  exceeding  $25,000  for  the  purpose  of 
building  a  public  wharf  and  doing  other  work  in  connection 
w^ith  the  improvement  of  this  harbor  under  the  Federal  project 
hereinbefore  noted.  As  no  appropriation  has  thus  far  been 
made  by  Congress  for  carrying  out  the  government  project  no 
payment  has  been  made  by  the  Commonwealth. 

No  expenditures  have  been  made  by  the  Commonwealth, 
under  the  direction  of  this  Board,  between  1893  and  1914,  in- 
clusive, for  the  improvement  of  this  harbor. 


Operations  hy  the  Federal  Government. 

Harbor  at  Beverly.  —  The  existing  project,  adopted  by  the  act  of  March 
2,  1907  (H.  Doc.  No.  916,  59th  Cong.,  1st  sess.,  with  map),  is  to  obtain, 
by  dredging  and  rock  excavation,  a  channel  18  feet  deep  at  mean  low 
water,  not  less  than  250  feet  wide  at  the  bend  for  a  distance  of  about  3,200 
feet  from  Bar  beacon  to  Lobster  Rocks  beacon,  including  the  removal  of 
the  middle  ground,  and  not  less  than  200  feet  wide  from  Lobster  Rock 
beacon  to  the  lower  end  of  the  draw  pier  at  the  highway  bridge,  a  distance 
of  2,000  feet,  at  an  estimated  cost  of  approximately  $40,000. 

During  the  fiscal  year,  the  widening,  under  contract,  of  the  18-foot 
channel  on  the  northerly  side  at  the  bend  near  Rams  Horn  beacon,  com- 
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menced  in  the  previous  fiscal  year,  was  completed.  Expenditure,  112,- 
387.49,  chargeable  to  improvement. 

An  examination  was  made  of  reported  obstructions  in  the  18-foot  chan- 
nel. The  removal  of  one  stone  was  found  necessary,  which  was  done  by 
Government  plant  and  hired  diver.  Expenditure,  $250,  from  allotment  of 
$500  made  January  15,  1914,  from  appropriation  for  "Emergencies  in 
river  and  harbor  works";  act  March  4,  1913;  chargeable  to  maintenance. 

The  amount  expended  on  the  existing  project  to  June  30,  1914,  was 
$40,597.49,  $40,332.49  for  improvement  and  $265  for  maintenance. 

By  way  of  refundment,  $122.24  has  been  received  as  damages  from  the 
surety  of  a  failing  contractor  under  the  previous  project. 

The  total  amount  expended  on  all  projects  to  June  30, 1914,  is  $48,869.59. 

The  maximum  draft  that  can  be  carried  on  June  30,  1914,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  under  improvement  is  18  feet. 
The  mean  range  of  tide  is  9  feet. 

Total  appropriations  by  the  United  States  to  June  30,  1914, 
149,000. 

Bucks  Creek,  Chatham. 

Bucks  Creek  is  the  outlet  of  Taylors  Pond  in  the  south- 
westerly part  of  the  town  of  Chatham,  and  is  used  as  a  harbor 
by  a  fleet  of  fishing  boats.  The  work  of  improvement  was  com- 
menced in  1904,  and  a  pile  and  timber  jetty  built  on  the  west- 
erly side  of  the  mouth  of  the  creek.  In  1910  and  1911  two 
stone  jetties  were  built;  the  channel  between  the  same  was 
excavated  to  the  level  of  mean  low  water,  a  dike  across  the 
existing  channel  built,  and  the  banks  of  the  excavated  channel 
protected  by  stone  riprap. 

A  petition  of  Alonzo  F.  Cahoon,  and  others,  under  chapter 
481  of  the  Acts  of  1909,  for  further  improvement  of  this  locality 
was  presented  Jan.  28,  1914.  The  work  desired  is  the  exten- 
sion of  a  jetty  previously  built  by  the  Commonwealth  on  the 
west  side  of  the  channel.  It  appeared  from  an  examination  of 
the  locality  that  the  channel  between  the  jetties  which  w^as 
originally  excavated  to  mean  low"  water  for  a  width  of  60  feet 
had  been  deepened  to  some  extent  on  the  easterly  side  by  the 
scour  of  the  tides,  but  had  shoaled  on  the  west  side.  When  the 
west  jetty  was  built  it  projected  about  180  feet  beyond  the 
high-w^ater  line  of  the  beach,  but  at  present  the  high-water  line 
is  fully  40  feet  beyond  the  end  of  the  jetty.  Low  water  has 
also  moved  out  proportionately  and  a  bar  formed  across  the 
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entrance  .  and  on  the  east  side  of  the  jetty  leaving  a  narrow 
channel  between  it  and  the  end  of  the  east  jetty.  Further  out 
the  channel  is  practically  dry  at  low  tide.  During  the  summer 
of  1913  it  was  stated  that  the  bar  extended  a  considerable  dis- 
tance east  of  the  jetties,  but  in  the  fall  of  that  year  fishermen 
dug  a  passage  through  it  in  the  original  location  of  the  channel, 
which  maintained  itself  until  recently,  but  it  is  now  rapidly 
moving  to  the  eastward  again.  It  is  evident  that  in  a  general 
way  the  original  situation  will  soon  be  reproduced  at  the  end  of 
the  west  jetty;  therefore  if  the  easterly  movement  of  the  sand 
along  this  shore  is  to  be  stopped  it  will  be  necessary  to  extend 
the  jetty  beyond  the  present  location  of  extreme  low  water,  or 
a  distance  of  at  least  600  feet  from  the  present  end  of  the  jetty. 
It  is  impossible  to  predict  how  much  farther  the  jetty  may  have 
to  be  extended  or  whether  the  tidal  scour  will  maintain  the 
channel. 

The  Board  considered  the  whole  subject,  with  the  estimate  of 
cost  of  a  timber  structure  and  certain  excavation,  but  without 
reaching  a  definite  conclusion  as  to  the  advisability  of  further 
expenditure  at  this  time. 

Contributions:  — 
By  town  of  Chatham,  and  others,  1910, $1,000 

Total  expenditure  to  Dec.  1,  1914,  $11,697.34. 

Cataumet  Harbor  and  Squeteague  Pond. 

Cataumet  Harbor  is  an  indentation  in  the  easterly  shore  of 
Buzzards  Bay,  on  the  boundary  line  between  the  towns  of 
Bourne  and  Falmouth.  The  harbor,  while  protected  from 
northerly  and  easterly  winds,  is  open  to  the  southwest  winds 
prevailing  through  the  summer  months.  Only  a  small  area 
partially  protected  by  a  shoal  affords  good  summer  anchorage. 
Leading  from  this  harbor  is  a  narrow  and  shallow  channel  into 
Squeteague  Pond,  which  affords  an  anchorage  of  17^/2  acres  with 
a  depth  of  5  feet. 

On  Aug.  20,  1913,  a  petition  of  Charles  L.  Underbill,  and 
others,  under  chapter  481  of  the  Acts  of  1909,  for  the  improve- 
ment of  this  harbor  and  Squeteague  Pond,  was  presented.     A 
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hearing  was  held,  but  no  further  action  was  taken  owing  to 
lack  of  funds. 

This  matter  was  taken  up  again  on  March  3,  1914,  and  all 
parties  in  interest  fully  heard.  Subsequently  the  Legislature 
passed  chapter  132  of  the  Resolves  of  1914,  which  authorized 
and  directed  the  Board  to  improve,  among  other  places,  Catau- 
met  Harbor  and  Squeteague  Pond  by  excavating  and  construct- 
ing a  channel  in  said  harbor  extending  into  said  pond,  and  by 
excavating  adjacent  to  said  channel  a  suitable  anchorage  basin 
for  boats  and  vessels,  and  to  expend  therefor  a  sum  not  exceed- 
ing $25,000  in  addition  to  such  sums  as  may  be  contributed 
for  the  purpose. 

After  preparing  an  estimate  of  cost,  a  contract  was  entered 
into  on  Aug.  11,  1914,  with  the  J.  S.  Packard  Dredging  Com- 
pany, to  dredge  a  basin  in  Cataumet  Harbor  and  a  channel  to 
Squeteague  Pond,  the  basin  and  channel  to  be  6  feet  deep  at 
mean  low  water  and  the  channel  to  be  60  feet  wide  on  the  bot- 
tom. The  estimated  amount  of  material  to  be  removed  is 
about  93,000  cubic  yards,  and  the  contract  prices  are  34.29 
cents  per  cubic  yard,  measured  in  scows;  $10  per  cubic  yard 
for  the  removal  of  bowlders  more  than  1  cubic  yard  in  volume, 
and  36  cents  per  cubic  yard,  measured  in  situ,  for  dredging  and 
disposing  of  the  dredged  material  on  land  and  flats,  including 
the  construction  of  suitable  dikes  or  bulkheads. 

In  October,  1914,  the  contractor,  in  consideration  of  permis- 
sion to  dump  dredged  material  at  a  dumping  ground  approved 
by  the  War  Department  and  nearer  the  site  of  the  dredging 
operations  than  the  dumping  ground  originally  prescribed, 
agreed  to  accept  in  payment  for  dredging  and  depositing  ma- 
terial under  this  contract  33.29  cents  per  cubic  yard,  measured 
in  scows,  instead  of  34.29  cents  per  cubic  yard,  measured  in 
scows,  named  in  this  contract. 

Work  under  this  contract  is  now  in  progress,  about  15  per 
cent,  having  been  completed  up  to  Dec.  1,  1914. 

Contributions:  — 
By  the  towns  of  Bourne  and  Falmouth,  and  others,  1914,      .        .   $7,350 

Amount  expended  during  the  year,  $2,107.71. 
Total  expenditure  to  Dec.  1,  1914,  $2,464.04. 
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Centreville  River. 

Bumps  River  is  a  small  stream  flowing  into  Centreville 
River,  which  in  turn  flows  into  East  Bay  improved  under  ap- 
propriations made  by  the  Legislature.  A  channel  5  feet  deep 
at  mean  low  water,  and  about  2,350  feet  long,  has  been  dredged 
in  Centreville  River.     This  work  was  completed  in  1911. 

On  Feb.  26  and  Aug.  20,  1913,  petitions  under  chapter  481 
of  the  Acts  of  1909,  for  improvement  of  Centreville  River  by 
dredging  and  by  removing  certain  rocks  dangerous  to  naviga- 
tion, were  presented. 

No  work  has  been  undertaken  under  these  petitions  owing, 
in  part,  to  lack  of  funds. 

Contribution,  1910, $1,500 

Total  expenditure  to  Dec.  1,  1914,  $7,603.22. 

CoHAssET  Harbor. 

No  work  for  the  improvement  of  this  harbor  has  been  done 
during  the  year.  Statements  as  to  the  improvements  made  by 
the  Commonwealth  in  preceding  years  may  be  found  in  the 
report  of  the  Board  for  1913. 

On  March  17,  1914,  conveyance  was  made  by  the  Common- 
wealth to  the  United  States  of  land  in  this  harbor  within  four 
areas,  each  50  by  50  feet,  for  the  purpose  of  maintaining  aids 
to  navigation.  Previous  to  the  execution  of  this  deed  lights  in 
these  locations  had  been  established  and  maintained  by  the 
town  of  Cohasset.  On  April  1,  1914,  these  lights  were  taken 
over  by  the  United  States  government. 

A  map  of  this  harbor  is  printed  with  the  report  of  the  Board 
for  1911. 

Contributions :  — 
By  the  town  of  Cohasset,  and  others, $20,691  88 

Total  expenditure  to  Dec.  1,  1914,  $51,870.36. 

Total  appropriations  by  the  United  States  to  June  30,  1914, 
$10,000. 

Total  expenditures  by  the  United  States  to  June  30,  1914, 
$10,000. 
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Connecticut  River. 

By  chapter  344  of  the  Acts  of  1885  the  Board  was  given 
jurisdiction  over  the  Connecticut  River  and  its  banks. 

Protective  works  were  commenced  on  the  river  bank  under 
authority  of  chapter  95  of  the  Acts*  of  1888,  and  have  been 
carried  out  in  various  locahties  along  the  river,  the  method 
adopted  having  been  explained  in  detail  in  previous  reports. 

Agawam.  —  The  work  of  paving  with  stone  riprap  a  portion 
of  the  west  bank  of  the  river  extending  about  450  feet  south- 
erly from  the  riprap  placed  by  the  Commonwealth  in  1908, 
under  contract  of  Sept.  17,  1913,  with  Daniel  O'Connell's  Sons, 
which  was  in  progress  at  the  date  of  the  last  report  of  the 
Board,  was  completed  Dec.  13,  1913,  stone  to  the  amount  of 
1,054.544  tons  having  been  furnished  and  placed  at  $2.30  per 
ton,  making  the  cost  S2,425.45. 

On  May  19,  1914,  a  petition  of  John  B.  Lester,  and  others, 
under  chapter  481  of  the  Acts  of  1909,  for  further  protective 
work  at  Agawam  was  presented..  An  examination,  survey  and 
estimate  of  cost  having  been  made,  a  contract  was  entered  into 
on  July  7,  1914,  with  Daniel  O'Connell's  Sons  for  furnishing 
and  placing  about  1,600  tons  of  stone  riprap  on  the  west  bank 
of  the  river  in  Agawam  north  of  Calla  Shasta  grove,  the  portion 
of  the  bank  to  be  protected  extending  from  the  northerly  end 
of  the  riprap  in  front  of  said  grove  northerly  about  800  feet. 
The  contract  price  was  $2.87  per  ton  for  stone  furnished  and 
deposited  in  place.  Work  was  completed  Sept.  30,  1914,  stone 
to  the  amount  of  1,469.3  tons  having  been  furnished  and  placed 
at  $2.87  per  ton,  making  the  cost  $4,216.89. 

Appropriations :  — • 
1894  to  1914,  inclusive,  aggregate, $19,551  41 

Amount  expended  during  the  year,  $6,438.55. 

Total  expenditure  to  Dec.  1,  1914,  $17,969.74. 

Chicopee.  —  The  work  of  building  a  concrete  retaining  wall 
and  placing  stone  riprap  in  front  of  the  same  on  the  east  bank 
of  the  Connecticut  River  a  short  distance  south  of  the  South 
Hadley  boundary  line,  to  prevent  further  erosion  of  the  bank 
at  freshet  stages,  under  contract  of  Nov.  12,  1913,  with  Daniel 
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O'Connell's  Sons,  in  progress  at  the  date  of  the  last  report  of 
the  Board,  was  completed  Feb.  6,  1914,  725.37  lineal  feet  of 
concrete  wall,  together  with  riprap  in  front  of  the  same,  having 
been  built  and  placed  at  a  cost  of  $6,081.98. 

By  chapter  135  of  the  Resolves  of  1914  the  Board  is  author- 
ized to  expend  in  its  discretion  a  sum  not  exceeding  $4,000  for 
the  purpose  of  extending  the  present  protective  structure  built 
by  the  Commonwealth  on  the  east  bank  of  the  Connecticut 
River  in  Chicopee.  A  survey  and  estimate  of  cost  of  this  work 
was  made,  the  purpose  of  the  structure  being  to  protect  the 
river  bank  from  the  effect  of  surface  wash  from  the  high  land 
above,  and  by  this  means  to  make  it  possible  to  maintain  the 
highway  along  the  bank  of  the  river,  which  was  abandoned 
some  years  ago  on  account  of  the  washouts  by  surface  water. 
The  work  was  advertised,  but  no  proposals  in  response  thereto 
were  received.  Subsequently  a  contract  was  entered  into  on 
Aug.  18,  1914,  with  Daniel  O'Connell's  Sons  to  build  about  450 
linear  feet  of  wall,  and  to  place  stone  riprap  in  front  of  the 
same,  the  contract  prices  being  $8.10  per  cubic  yard  of  con- 
crete, measured  in  place  in  the  completed  work,  and  $2  per  ton 
for  furnishing  and  placing  stone,  including  the  removal  of  ma- 
terial and  grading  and  surfacing  the  same.  Work  was  com- 
pleted Oct.  15,  1914,  451.25  feet  of  wall  having  been  built  at  a 
cost  of  $4,039.13. 

Appropriation:  — 
Chapter  135,  Resolves  of  1914, $4,000 

Contribution :  — 
By  city  of  Chicopee,  1913, $640 

Amount  expended  during  the  year,  $7,524.04. 

Total  expenditure  to  Dec.  1,  1914,  $7,606.89. 

Hadley.  —  In  August,  1914,  a  letter  was  received  from  the 
selectmen  of  the  town  of  Hadley,  stating  that  they  had  been 
requested  by  citizens  and  property  owners  of  Hadley  to  call  at- 
tention to  the  condition  of  the  river  bank  on  the  east  side  of 
the  river  north  of  the  Hadley  bridge,  also  to  the  river  bank  on 
the  road  leading  south  from  Hadley  toward  South  Hadley, 
known  as  the  "Fort  Meadow  Road."  It  was  alleged  that  the 
river  is  continually  wearing  away  the  bank  and  washing  away 
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acres  of  valuable  land,  and  that  there  is  urgent  necessity  that 
attention  be  given  to  the  river  bank  at  the  northerly  end  of 
Middle  Street.  The  request  was  made  that  the  Board  view  the 
localities  and  determine  what  would  be  advisable  to  do. 

Subsequently,  as  the  result  of  his  examination,  the  chief  en- 
gineer of  the  Board  reported  that  the  estimated  cost  of  build- 
ing protective  work  in  all  of  the  localities  referred  to  by  the 
selectmen  would  be  $59,000.  It  appeared  that  the  greatest 
need  existed  on  the  northerly  bank  of  the  river  a  short  dis- 
tance west  of  the  Boston  &  Maine  Railroad  bridge,  where  there 
is  danger  of  a  radical  change  in  the  location  of  the  river  which 
could  be  checked  by  doing  a  moderate  amount  of  work.  It 
was  suggested  that  it  might  be  advisable  to  extend  the  riprap 
placed  by  the  county  commissioners  in  1876  about  600  feet 
westerly  as  the  beginning  of  the  improvement,  the  same  to  be 
continued  at  a  future  date. 

As  bearing  on  this  subject  reference  is  made  to  a  report  of  a 
survey  of  a  portion  of  this  river  contained  in  the  annual  report 
of  this  Board  for  1913,  pages  39  to  42. 

In  view  of  the  necessity  for  protection  the  Board,  so  far  as 
the  funds  at  its  disposal  would  permit,  entered  into  a  contract 
on  Sept.  8,  1914,  with  Dennis  F.  Crowley  to  furnish  and  place 
in  position  about  1,800  tons  of  stone  riprap  on  the  bank  of  the 
river  north  of  the  Boston  &  Maine  Railroad  bridge  in  Hadley, 
the  purpose  being  to  protect  the  river  bank  extending  from  the 
northerly  end  of  the  present  riprap  about  720  feet  north  of  the 
railroad  bridge,  northerly  about  600  feet.  The  contract  price 
was  $2.80  per  ton  for  furnishing  the  stone  and  depositing  it  in 
place,  including  the  removal  of  material,  grading,  etc.  This 
work  was  in  progress  at  the  date  of  this  report. 

Contribution :  — ■ 
By  the  town  of  Hadley,  1910, $500 

Amount  expended  during  the  year,  $213.32. 

Total  expenditure  to  Dec.  1,  1914,  $79,014.86. 

Hatfield.  —  From  an  examination  of  the  south  bank  of  the 
river  it  appeared  that  about  800  feet  of  the  bank  from  Hatfield 
ferry  easterly  had  been  eroded  by  freshets,  and  that  a  number 
of  large  trees  which  were  formerlv  fixed  on  the  crest  of  the  bank 
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were  undermined  and  in  danger  of  falling  into  the  river.  It 
was  evident  that  a  succeeding  high  freshet  would  remove  the 
trees,  and  the  erosion  of  the  bank  would  then  proceed  much 
more  rapidly.  It  was  suggested  that  the  bank  be  graded  to  a 
uniform  slope,  the  trees  removed  and  the  slope  covered  with 
stone  riprap  from  low  water  to  the  crest  of  the  bank  for  a  dis- 
tance of  about  800  feet.  It  was  estimated  that  the  cost  of  the 
work  which  seems  necessary  would  be  about  $6,200. 

No  contract  has  been  entered  into,  and  the  matter  will  be 
taken  up  for  consideration  at  a  future  date  when  sufficient 
funds  are  available. 

Appropriation :  — 
Chapter  82,  Resolves  of  1903, $7,500 

Contributions :  — 
By  private  parties,  1913, $1,000 

Amount  expended  during  the  year,  $4,388.52. 

Total  expenditure  to  Dec.  1,  1914,  $12,149.50. 

South  Hadley.  —  By  chapter  109  of  the  Resolves  of  1914  the 
Board  was  authorized  and  directed  to  examine  that  part  of  the 
east  bank  of  the  Connecticut  River  in  South  Hadley  between 
the  factory  of  the  Hadley  mills  and  the  county  bridge  between 
South  Hadley  Falls  in  South  Hadley  and  Holyoke,  "and  may, 
in  its  discretion,  build  such  protective  works  as  may  be  neces- 
sary to  protect  the  bank  and  property  near  the  outlet  of  But- 
tery Brook.  For  the  purpose  aforesaid  the  board  may  expend 
a  sum  not  exceeding  four  thousand  dollars,  provided  that  the 
town  of  South  Hadley  shall  appropriate  the  sum  of  one  thou- 
sand dollars  for  the  same  purpose." 

In  accordance  with  the  provisions  of  this  resolve  a  survey 
and  examination  of  this  locality  was  made  and  a  report  of  the 
chief  engineer  of  the  Board  presented  in  August,  1914,  from 
which  it  appears  that  Buttery  Brook  is  a  small  stream  emptying 
into  the  old  canal  on  the  northerly  side  of  the  river  about  500 
feet  west  of  the  county  bridge.  The  canal  enters  the  river  just 
below  the  bridge.  From  a  map  of  the  Holyoke  Water  Power 
Company's  property,  dated  1900,  it  appears  that  a  narrow  strip 
of  land   existed   between   the   river  and   the   canal   above   the 
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bridge.  Subsequent  to  the  date  of  this  plan  the  river  broke 
through  this  piece  of  land  just  below  the  tail  race  of  what  was 
then  the  property  of  the  Glasgow  Company,  now  the  Hadley 
Mills,  joining  the  canal  at  the  outlet  of  Buttery  Brook,  convert- 
ing the  lower  portion  of  the  land  between  the  river  and  the 
canal  into  an  island.  No  evidence  appeared  of  erosion  on 
either  bank  of  the  canal,  the  island  being  submerged  whenever 
the  river  is  at  high-water  stage  and  water  in  the  canal  is  at  the 
same  elevation  as  the  river.  The  force  of  the  river  is  toward 
the  South  Hadley  shore,  but  it  must  be  largely  deflected  away 
from  the  island  by  the  retaining  walls  in  front  of  the  proper- 
ties between  the  island  and  the  dam,  otherwise  the  island 
would  have  been  washed  away  instead  of  its  area  increased,  as 
is  now  the  case.  The  plan  of  1900  aforesaid  shows  a  wall  ex- 
tending doM'n  the  river  about  150  feet  from  the  wall  on  the 
lower  side  of  the  tail  race  of  the  Glasgow  Company.  This  is 
the  location  of  the  present  cut-off  to  the  canal,  which  probably 
resulted  from  the  decay  of  the  structure,  the  information  being 
that  it  was  a  timber  crib 'filled  with  stone. 

The  construction  of  a  wall  on  the  general  location  of  the  old 
wall,  but  extended  to  a  total  length  of  450  feet  to  meet  the 
tentative  river  line  suggested  by  the  Board  in  1907,  will  stop 
the  flow  through  the  channel  north  of  the  island,  although  the 
sum  of  $5,000,  the  amount  appropriated  by  chapter  109  of  the 
Resolves  of  1914  to  be  expended  for  this  purpose,  will  not  per- 
mit the  building  of  a  wall  to  the  height  of  a  flood  stage  of  the 
river  for  this  distance.  The  conclusion  of  the  engineer  was 
that  it  would  be  advisable  to  build  a  wall  to  an  elevation  7 
feet  below  the  top  of  the  river  wall  on  the  westerly  side  of 
the  tail  race  of  the  Hadley  Mills,  which  is  several  feet  above 
the  surface  of  the  upper  end  of  the  island,  the  length  of  wall 
to  be  determined  by  the  price  obtained  in  response  to  an  adver- 
tisement for  proposals. 

After  consideration  of  this  matter  it  was  concluded  to  adver- 
tise for  proposals,  and  the  same  were  received  on  Sept.  8,  1914, 
and  taken  under  advisement.  Correspondence  has  passed  be- 
tween the  Board  and  the  authorities  of  the  town  of  South 
Hadley  with  reference  to  the  appropriation  which  the  town 
should  make  in  accordance  with  the  provisions  of  the  resolve 
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aforesaid.     At  the  date  of  this  report  no  action  has  been  taken 
by  the  town,  and  consequently  none  taken  by  the  Board. 

Reference  is  made  to  report  of  this  Board  for  1913,  pages 
44  to  49,  in  which  are  set  forth  the  surveys  and  projects  of  the 
Federal  government,  including  the  report  of  Maj.  G.  B.  Pills- 
bury,  Corps  of  Engineers,  U.  S.  A.,  dated  May  28,  1913,  in 
which  the  subjects  of  terminal  facilities,  water  power,  etc.,  on 
the  Connecticut  River  are  discussed. 

Recom  m  en  dations . 

Inasmuch  as  under  existing  laws  there  is  no  provision  for 
licensing  the  building  of  bridges  and  certain  other  work  pro- 
posed to  be  done  in  the  Connecticut  River,  it  is  recommended 
that  this  Board  be  given  authority  in  extension  of  that  con- 
tained in  chapter  96  of  the  Revised  Laws,  and  as  embodied  in 
the  draft  of  a  bill  submitted. 

Tributaries  of  the  Connecticut  River.  —  Among  the  tributaries 
of  the  Connecticut  River  are  the  Westfield  River,  Chicopee 
River,  Deerfield  River  and  Millers  River,  which,  in  the  opinion 
of  the  Board,  should  receive  attention  by  the  Legislature  with 
a  view  to  placing  them  under  the  same  general  care  and  super- 
vision as  that  now  provided  by  law  with  respect  to  the  Con- 
necticut River. 

A  specific  case  involving  the  construction  of  dikes  along  a 
part  of  the  bank  of  the  Westfield  River,  which  was  brought  to 
the  Board's  attention  during  the  year  for  action,  seemed  in- 
dicative of  future  work  along  these  tributaries  and  the  neces- 
sity for  legislation  on  lines  recommended  in  the  draft^  of  a  bill 
submitted. 

OiJerations  by  the  Federal  Government. 

Connecticut  River  between  Hartford,  Conn.,  and  Holijoke.  —  The  total 
expenditure  on  the  Connecticut  River  between  Hartford,  Conn.,  and 
Holyoke,  Mass.,  to  the  close  of  the  fiscal  year  1914,  including  the  cost  of 
surveys,  was  $118,133.29,  of  which  $1,808.48  was  applied  to  maintenance. 
The  sum  of  $3.50  was  received  from  sales. 

No  permanent  benefit  has  resulted  from  the  work  so  far  done  in  the 
river.  Permanent  benefit  can  be  secured  only  from  a  project  whose  prose- 
cution will  require  the  expenditure  of  funds  far  in  excess  of  those  hereto- 
foi'e  appropriated. 
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There  is  no  existing  commerce  of  a  commercial  character  other  than 
the  operation  of  excursion  steamers  in  the  reach  above  Enfield  Rapids. 

No  estimate  for  additional  funds  is  made,  as  funds  in  hand  are  ample 
for  anj''  work  of  maintenance  that  may  be  required. 

CUTTYHUNK   HaRBOR. 

This  harbor  was  improved  by  the  Commonwealth  up  to  the 
year  1914  by  building  two  stone  jetties  at  its  entrance  and  by 
dredging  a  channel  and  anchorage  basin  to  a  depth  of  12  feet 
at  mean  low  water,  and  an  extension  of  the  channel  from  the 
basin  into  Cuttyhunk  Pond,  so  called,  providing  a  depth  of  6 
feet  at  mean  low  water. 

Under  a  contract  entered  into  July  14,  1914,  with  John  R. 
Burke,  further  improvement  was  provided  in  response  to  a 
petition  of  the  selectmen  of  the  town  of  Gosnold  presented  on 
April  2,  1913.  This  contract  called  for  the  dredging  of  an  ex- 
tension of  the  existing  channel  and  basin,  the  channel  to  be  50 
feet  wide  on  the  bottom,  8  feet  deep  at  mean  low  water  and 
about  400  feet  long,  and  the  basin  100  feet  wide  on  the  bottom, 
8  feet  deep  at  mean  low  water  and  about  300  feet  long.  The 
contract  prices  were  32|  cents  per  cubic  yard,  scow  measure- 
ment, for  dredging  and  depositing  the  dredged  material,  and 
$10  per  cubic  yard  for  excavating  bowlders  in  excess  of  1  cubic 
yard  and  not  greater  than  5  cubic  yards  in  volume  and  dis- 
posing of  the  same.  Work  was  completed  Nov.  24,  1914,  and 
included  the  dredging  and  depositing  of  22,802  cubic  yards  of 
material  and  the  removal  and  disposal  of  17.9  cubic  yards  of 
bowlders,  making  the  cost,  including  the  removal  of  a  small 
amount  of  material  from  a  shoal  which  had  formed  at  the  in- 
ner end  of  the  harbor  entrance,  $7,589.65. 

Contributions :  — 

Town  of  Gosnold,  1909, $5,000 

Town  of  Gosnold,  1912, 3,000 

Total, $8,000 

Amount  expended  during  the  year,  $6,001.63. 
Total  expenditure  to  Dec.  1,  1914,  $53,702.30. 
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Deacons  Pond  Harbor,  Falmouth. 

Under  contracts  made  in  1908  and  1911  two  stone  jetties 
were  built  at  the  outer  end  of  the  entrance  channel  to  this 
harbor;  a  channel  from  the  sound  into  the  harbor  dredged  to  a 
depth  of  7  feet  at  mean  low  water,  150  feet  wide  on  the  bottom; 
an  anchorage  basin  dredged  to  a  depth  of  7  feet  at  mean  low 
water;  and  a  shoal  400  feet  long  and  50  feet  wide  removed.  In 
1909  and  1912  additional  stone  was  placed  in  the  westerly  jetty. 

An  inspection  of  the  jetties  was  made  in  1914,  and  it  was 
found  that  the  easterly  side  of  the  channel  had  shoaled  from 
within  the  jetties  to  the  old  highway,  and  where  there  had 
formerly  been  from  8  to  9  feet  of  water  at  low  tide  for  a  width 
of  50  feet  there  was  at  the  time  of  inspection  a  depth  of  about 
65  feet  in  a  narrow  and  crooked  passage  on  the  westerly  side 
of  the  channel.  Some  shoaling  had  also  taken  place  near  the 
west  jetty  in  the  same  locality.  The  west  jetty  had  settled 
appreciably,  and  there  were  large  openings  between  the  stones 
through  which  sand  had  washed  or  blown  during  southwesterly 
winds.  The  east  jetty  appeared  to  be  in  good  condition,  but 
low  at  the  inshore  end.  A  section  of  the  beach  adjoining  the 
harbor,  north  of  the  east  jetty,  was  low,  and  sand  was  carried 
over  the  same  into  the  channel  during  southeasterly  storms. 

Plans  and  specifications  were  prepared,  and  on  May  5,  1914, 
a  contract  was  entered  into  with  John  R.  Burke  to  dredge  the 
entrance  to  this  harbor,  the  dredged  channel  to  be  about  625 
feet  long,  100  feet  wide  on  the  bottom  and  8  feet  deep  at  mean 
low  w^ater.  The  amount  of  material  to  be  removed  was  esti- 
mated to  be  about  5,000  cubic  yards.  The  contract  prices 
were:  for  dredging  and  disposing  of  the  dredged  material,  37 
cents  per  cubic  yard,  scow  measurement;  for  excavating  bowl- 
ders in  excess  of  1  cubic  yard  and  not  greater  than  5  cubic 
yards  in  volume,  and  disposing  of  the  same,  $5  per  cubic  yard. 

On  May  5,  1914,  a  contract  was  entered  into  with  Dennis  F. 
Crowley  for  building  a  concrete  cap  or  wall  and  for  making 
repairs  to  the  west  jetty,  and  for  building  a  concrete  wall  and 
a  timber  bulkhead  with  riprap  protection  at  the  inshore  end  of 
the  east  jetty.  The  contract  prices  were:  for  furnishing  ma- 
terials and  making  concrete  repairs  to  both  jetties,  including 
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cost  of  excavations,  etc.,  $8.90  for  each  barrel  of  cement  used  in 
the  concrete;  for  furnishing  materials  and  building  240  linear 
feet  of  timber  bulkhead,  including  all  excavation  and  back- 
filling, and  furnishing  and  placing  30  tons  of  riprap  and  all 
incidental  work,  the  lump  sum  of  $790. 

Work  under  the  above  contract  with  Dennis  F.  Crowley  was 
completed  July  18,  1914,  and  covered  the  filling  of  voids  in  the 
stone  work  of  the  west  jetty  with  concrete,  the  building  of  a 
concrete  cap  about  140  feet  long  on  top  of  the  jetty  and  a  con- 
crete wall  about  5  feet  long  on  the  east  jetty;  also  the  construc- 
tion of  a  wooden  bulkhead  about  240  feet  long  above  high- 
water  line  east  of  the  east  jetty.  The  total  cost  of  the  work 
was  $1,898.05. 

Dredging  under  the  above  contract  with  John  R.  Burke  was 
completed  June  18,  1914,  at  a  cost  of  $1,850. 

In  response  to  an  application  of  the  inspector,  second  light- 
house district,  an  agent  of  the  United  States,  the  Board,  under 
date  of  June  16,  1914,  conveyed  to  the  United  States  the  title 
of  the  Commonwealth  to  a  certain  tract  of  land  covered  by  the 
navigable  waters  of  Nantucket  Sound  at  the  outer  end  of  the 
west  jetty  at  the  entrance  to  this  harbor  for  the  purpose  of 
locating,  constructing  and  maintaining  thereon  a  light  as  an 
aid  to  navigation.  This  light  was  duly  installed  and  was  first 
in  operation  Sept.  21,  1914. 

A  map  of  this  harbor  is  printed  with  the  report  of  the  Board 
for  1911. 

Contributions :  — 

Town  of  Falmouth,  1909, $10,000 

Town  of  FahTiouth,  1911, 2,000 

Total, $12,000 

Amount  expended  during  the  year,  $4,153.26. 
Total  expenditure  to  Dec.  1,  1914,  $49,710.87. 

DuxBURY  Bay  and  Harbor. 
On  Aug.  27,  1913,  a  petition  of  the  Duxbury  Yacht  Club, 
under  chapter  481  of  the  Acts  of  1909,  for  dredging  an  anchor- 
age basin  was  filed.    This  matter  was  investigated  in  1913,  and 
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an  estimate  prepared  based  on  a  project  which  is  described  in 
the  report  of  the  Board  for  that  year.  In  March,  1914,  a  pubHc 
hearing  was  held  on  petition  of  the  selectmen  of  Duxbury, 
and  others,  for  certain  dredging,  and,  after  preparing  plans 
and  specifications,  a  contract  was  entered  into  on  June  30, 
1914,  with  the  J.  S.  Packard  Dredging  Company  to  dredge  a 
channel  about  1,900  feet  long  from  the  6-foot  contour  in  Dux- 
bury  Bay  to  the  pier  of  the  Duxbury  Yacht  Club;  also  to 
dredge  an  anchorage  basin  at  the  Yacht  Club  pier  and  a  chan- 
nel about  450  feet  long  from  the  anchorage  basin  to  the  wharf 
of  the  Duxbury  Lumber  Company,  the  channels  to  be  50  feet 
wide  on  the  bottom  and  the  anchorage  basin  200  feet  Avide  on 
the  bottom  at  the  Yacht  Club  pier  narrowing  to  a  width  of  50 
feet  at  the  channel,  all  dredging  to  be  to  a  depth  of  6  feet  at 
mean  low  water.  It  was  estimated  that  the  amount  of  material 
to  be  removed  would  be  about  37,000  cubic  yards,  scow  meas- 
urement. The  contract  prices  are  as  follows:  for  dredging 
channels  and  anchorage  basin  and  disposing  of  the  dredged 
material,  32.9  cents  per  cubi<3  yard  of  material  excavated, 
measured  in  scows;  for  excavating  bowlders  in  excess  of  1  cubic 
yard  and  not  greater  than  5  cubic  yards  in  volume,  and  dis- 
posing of  the  same,  $9  per  cubic  yard;  for  dredging  channels 
and  anchorage  basin  and  disposing  of  the  dredged  material  on 
land  and  flats,  including  the  construction  of  suitable  dikes  and 
all  incidental  work,  35  cents  per  cubic  yard  of  material  exca- 
vated, measured  in  situ.  Up  to  Dec.  1,  1914,  about  70  per 
cent,  of  the  work  called  for  by  the  contract  had  been  com- 
pleted. 

The  Board,  having  concluded  to  enlarge  the  anchorage  basin, 
voted  to  set  aside  the  sum  of  $3,000  for  that  purpose,  and  on 
Aug.  11,  1914,  entered  into  a  contract  with  the  J.  S.  Packard 
Dredging  Company  to  do  this  work,  the  dredging  to  be  to  a  depth 
of  6  feet  at  mean  low  water.  The  amount  of  material  to  be 
removed  is  estimated  to  be  about  8,000  cubic  yards,  scow  meas- 
urement, the  contract  prices  being  the  same  as  under  the  above 
contract  of  June  30,  1914. 

The  town  is  taking  measures  to  establish  a  town  landing. 

Amount  expended  during  the  year,  $9,307.27. 

Total  expenditure  to  Dec.  1,  1914,  $9,423.51. 
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Total  appropriations  by  the  United  States  to  June  30,  1914, 
$37,000. 

Total  expenditures  by  the  United  States  to  June  30,  1914, 
$32,000. 

Edgartown  Harbor. 

Reference  is  made  to  House  Document  No.  1850  of  1915  for 
report  of  the  Board  relating  to  this  harbor. 

Falmouth  Heights. 

A  petition  of  the  Board  of  Park  Commissioners  of  Falmouth, 
and  others,  under  chapter  481  of  the  Acts  of  1909,  for  the  con- 
struction of  a  sea  wall  for  protective  purposes  at  Falmouth 
Heights  in  the  town  of  Falmouth,  was  received  April  6,  1914, 
and  a  public  hearing  held  April  21,  1914.  The  petition  set  forth 
that  a  sea  wall  about  1,300  feet  long  and  6  feet  in  height  was 
required  to  support  the  bank  and  act  as  a  protection  against 
further  erosion  and  washing  caused  by  storms.  The  purpose  of 
the  wall  was  also  to  protect  the  public  park  on  which  a  large 
amount  of  money  has  been  expended  for  the  improvement  of 
the  beach. 

After  a  survey  of.  the  locality  had  been  made,  and  an  esti- 
mate prepared  showing  the  probable  cost  of  protecting  the 
shore  by  the  construction  of  a  concrete  sea  wall,  work  was  ad- 
vertised and  a  contract  entered  into  on  June  16,  1914,  with 
William  H.  Connor  to  build  about  1,370  linear  feet  of  concrete 
sea  wall.  The  contrfict  price  for  furnishing  materials  and  build- 
ing a  concrete  sea  wall,  including  the  cost  of  excavation,  back- 
filling, etc.,  was  $6.75  for  each  cubic  yard  of  concrete  measured 
in  place  in  the  completed  work. 

There  was  completed  on  Oct.  22,  1914,  1,373.39  linear  feet 
of  concrete  wall  built  just  above  the  high  water  in  front  of 
property  belonging  to  the  town  of  Falmouth.  The  actual  cost 
exceeded  the  estimate  by  about  $300,  due  to  the  increase  in  the 
amount  of  concrete  used,  it  being  necessary  to  add  to  the 
depth  of  a  portion  of  the  wall  to  secure  suitable  foundations, 
and  also  to  change  the  direction  of  the  wall  at  the  easterly  end 
to  connect  with  a  wall  already  built  on  private  property.  The 
cost  was  made  up  as  follows:  665.28  cubic  yards  of  concrete  in 
place  in  the  wall  at  $6.75  per  cubic  yard,  amounting  to  $4,490.64. 
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Contribution :  — 
Town  of  Falmouth,  1914,       .        . 11,000 

Amount  expended  during  the  year,  $2,840.09,  which  is  the 
total  expenditure  to  Dec.  1,  1914,  for  work  of  this  character 
at  Falmouth  Heights. 

Fall  River  Harbor. 

The  needs  of  the  harbor  of  Fall  River,  together  w^ith  statisti- 
cal information  and  an  account  of  the  work  undertaken  by  the 
Federal  government  and  the  appropriations  and  expenditures 
therefor,  are  stated  in  detail  in  the  report  of  this  Board  for  the 
year  1913. 

On  July  2,  1914,  an  act,  chapter  732  of  the  Acts  of  1914, 
relative  to  the  development  of  the  port  of  Fall  River  was  ap- 
proved providing  for  the  appointment  of  a  special  board  to 
select  a  site  for  a  public  wharf,  to  secure  options  of  land,  and 
to  make  plans  and  a  detailed  estimate  of  the  cost  of  procuring 
the  land  and  of  constructing  said  wharf.  A  report  to  the  Gen- 
eral Court  prior  to  Jan.  16,  1915,  is  required. 

Under  the  provisions  of  this  act  His  Excellency  the  Governor 
appointed  Charles  C.  Paine,  member  of  the  Board  of  Harbor 
and  Land  Commissioners,  as  a  member  of  this  special  Board. 

Operations  hy  the  Federal  Government. 

Harbor  at  Fall  River.  —  The  operations  of  the  past  fiscal  year  have  con- 
sisted in  dredging  bj^  contract  a  strip  50  to  250  feet  wide,  lying  along  the 
eastern  harbor  line  from  the  Staples  Coal  Co.  wharf  to  the  Slades  Ferry 
bridge,  completing  the  project.  All  operations  have  been  confined  to  new 
work. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1914,  exclusive  of  outstanding  liabilities,  was 
$124,810.51.  The  total  amount  expended  on  all  projects  up  to  the  close 
of  the  fiscal  year  1914  is  $350,232.02,  including  $18.35  sales. 

The  existing  project  had  been  completed  up  to  June  30,  1914,  but  there 
remains  certain  maintenance  work  still  to  be  done. 

The  completion  of  the  project  has  resulted  in  an  increase  in  the  25-foot 
deep  area  in  the  harbor  of  about  87  acres.  The  maximum  draft  that  can 
be  carried  over  the  shoalest  part  of  the  locality  under  improvement  is 
about  22  feet  at  mean  low  water. 

The  commerce  using  Fall  River  Harbor  during  the  year  1913  amounted 
to  1,286,077  short  tons,  valued  at  $50,714,675.77,  consisting  of  coal,  cotton. 
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general  merchandise,  fish  and  shellfish.  This  includes  about  107,156  tons 
of  freight  passing  into  or  leaving  Taunton  River. 

So  far  as  known  no  effect  has  been  produced  on  freight  rates  by  the 
improvement. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expendi- 
ture during  the  fiscal  year  ending  June  30,  1916,  to  maintenance  dredging 
to  25  feet  in  the  approach  channel  and  in  the  harbor  if  necessary. 

Total  appropriations  by  the  United  States  to  June  .30,  1914, 
$368,911.49. 

Gloucester  Harbor. 

A  statement  in  detail  concerning  surveys,  projects  and  ex- 
penditures by  the  Federal  government  pertaining  to  Gloucester 
Harbor,  and  surveys  and  the  establishment  of  harbor  lines 
therein  by  the  Commonwealth,  was  made  in  the  report  of  the 
Board  for  191.3,  pages  51  to  56. 

By  chapter  1.32  of  the  Resolves  of  1914  the  Board  was  author- 
ized and  directed  to  remove  rocks  and  other  obstructions  to 
navigation  in  this  harbor  which  are  not  included  in  any  project 
of  the  Federal  government,  and  authorized  to  expend  therefor 
the  sum  of  $4,762.99. 

From  an  examination  made  in  July,  1914,  it  appeared  that 
the  Federal  government  had  entered  into  a  contract  for  the 
removal  of  various  rocks  below  Five  Pound  Island,  and  that 
the  work  was  in  progress.  Certain  rocks  existed  in  front  of  the 
wharf  of  D.  B.  Smith  &  Co.,  above  the  said  island,  which  were 
not  included  in  the  Federal  government  contract,  but  inas- 
much as  they  were  within  50  feet  of  the  wharf  it  was  considered 
that  they  should  be  removed  by  the  owner  of  the  wharf  rather 
than  by  the  Commonwealth. 

Operations  by  the  Federal  Government. 

Harbor  at  Gloucester.  —  The  river  and  harbor  act  of  June  25,  1910,  pro- 
vided for  the  removal  of  eight  groups  of  obstructing  ledges  or  bowlders  in 
the  inner  and  outer  harbors  at  a  total  estimated  cost  of  $51,000.  (H.  Doc. 
No.  1112,  60th  Cong.,  2d  sess.,  with  map.) 

No  work  was  done  during  the  fiscal  year  under  the  breakwater  project. 

To  June  30,  1914,  the  amount  expended  under  the  project  of  June  25, 
1910  (for  ledge  removal),  is  $4,563.41. 

The  total  amount  expended  on  all  projects  to  June  30,  1914,  is  $518,- 
346.41. 
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The  project  of  June  25,  1910,  for  ledge  removal  is  about  80  per  cent, 
completed. 

The  removal  of  three  ledges  (A,  E,  and  I)  containing  76  cubic  yards  has 
been  accomplished.  Ledges  B,  C,  F,  and  H  have  been  drilled,  blasted  and 
partially  removed.  No  work  has  been  done  on  ledge  G.  (For  location  of 
these  ledges  see  H.  Doc.  No.  1112,  60th  Cong.,  2d  sess.) 

Total  appropriation  by  the  United  States  to  June  30,  1914, 

1542,083. 

Annisquam  River. 

Up  to  July,  1907,  the  work  done  by  the  Commonwealth 
comprised  the  dredging  of  a  channel  50  feet  wide  and  6  feet 
deep  at  mean  low  water  from  Gloucester  Harbor  to  Wolf  Hill, 
and  the  construction  of  a  sea  wall  on  the  easterly  bank  of  the 
new  channel.  In  1909  the  channel  from  the  Boston  &  Maine 
Railroad  bridge  to  the  Blynman  or  Cut  bridge  was  dredged 
and  two  shoals  north  of  the  railroad  bridge  removed. 

The  work  of  dredging  a  channel  in  this  river  under  contract 
of  July  30,  1913,  with  the  Eastern  Dredging  Company  was 
completed  Oct.  17,  1914.  Work  was  commenced  Nov.  17,  1913, 
and  consisted  of  dredging  a  channel  50  feet  wide  on  the  bottom 
and  8  feet  deep  at  mean  low  water  from  a  point  in  Gloucester 
Harbor  about  500  feet  east  of  Cut  bridge  to  deep  water  off 
Wolf  Hill,  a  total  distance  of  8,200  feet.  The  marsh  bank  on 
the  south  side  of  the  channel  west  of  Cut  bridge,  known  as  the 
"canal,"  was  excavated  to  a  slope  of  5  to  1  above  mean  low 
water.  A  considerable  amount  of  dredged  material  was  de- 
posited on  the  land  of  the  city  of  Gloucester  on  the  northerl}^ 
side  of  the  canal.  The  amount  of  material  dredged  and  de- 
posited at  the  rehandler  and  on  flats  was  89,783  cubic  yards, 
making,  at  the  contract  price  of  24.8  cents  per  cubic  yard,  a 
cost  of  $22,266.18. 

In  the  later  stages  of  the  work  ledge  was  uncovered  a  short 
distance  west  of  Cut  bridge,  which  was  from  9  inches  to  li^ 
feet  shoal  over  the  full  width  of  the  channel  for  a  distance  of 
about  200  feet.  It  was  estimated  that  this  would  mean  the 
removal  of  about  360  cubic  yards  of  rock  in  order  to  attain  the 
required  depth.  This  matter  has  not  yet  been  decided,  but 
action  will  be  taken  later  lookins;  to  the  removal  of  this  ledge 
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and  providing  the  depth  which  exists  since  the  completion  of 
the  work  both  above  and  below  this  part  of  the  river. 

In  May,  1914,  the  results  of  an  examination  made  of  the 
north  bank  of  this  river  covering  the  part  owned  by  the  city  of 
Gloucester  were  reported  to  the  Board,  and  on  June  23,  1914, 
a  contract  was  entered  into  with  John  Cashman  &  Sons  Com- 
pany to  protect  with  stone  riprap  the  northerly  bank  of  that 
portion  of  the  river  known  as  the  canal.  It  was  provided  that 
the  bank  should  be  graded  to  the  cross  section  shown  on  the 
plan  accompanying  the  contract  for  a  distance  northerly  of 
about  1,300  feet.  The  contract  prices  were  as  follows:  for 
grading  bank,  including  excavation  and  filling  and  all  work  in- 
cidental thereto,  the  lump  sum  of  SI, 050;  for  furnishing  and 
placing  stone  riprap  on  the  bank  and  all  work  incidental  there- 
to the  sum  of  $1.87  for  each  ton  of  2,000  pounds. 

Up  to  Dec.  1,  1914,  75  per  cent,  of  the  grading  had  been 
completed  and  5,853  tons  of  stone  riprap  furnished  and  placed 
on  the  river  bank. 

The  contract  with  John  Cashman  &  Sons  Company  afore- 
said provided  that  the  work  should  be  completed  on  or  before 
Nov.  1,  1914.  Although  the  contract  was  executed  in  June 
work  was  not  commenced  until  Sept.  21,  1914.  In  the  latter 
part  of  November  in  this  year  the  extreme  high  tides  washed 
out  the  sand  backing  through  the  openings  in  the  riprap,  allow- 
ing the  stone  between  grade  10  and  grade  15  to  settle  for  some 
distance  at  the  southerly  end  of  the  work.  This  matter  has 
been  considered  by  the  Board,  and  it  was  concluded  that  no 
more  stone  be  laid  by  the  contractor  above  grade  10,  or  mean 
high  water,  until  the  spring  of  1915,  when  it  can  be  decided 
with  more  accuracy  as  to  the  best  method  to  adopt  to  secure 
permanent  results. 

Amount  expended  during  the  year,  $28,919.90. 

Total  expenditure  to  Dec.  1,  1914,  $94,099.59. 

Mill  River. 

The  tidal  portion  of  Mill  River,  in  Gloucester,  a  tributary  of 

Annisquam  River,  extends  from  the  end  of  Wheeler's  Point  to 

the  mills  at  Riverdale,   a  distance  of  about   1   mile.     At  the 

mouth  of  the  river,  before  improvement,  a  bar  existed,  covered 


32  HARBOR  AND  LAND   COMMISSIONERS.       [Jan. 

at  mean  low  tide  by  about  2  feet  of  water.  Above  the  bar  was 
a  narrow  winding  channel  varying  in  depth  from  3  to  6  feet 
at  mean  low  water. 

The  project  for  improvement  adopted  in  1912  and  subse- 
quently carried  out  provides  for  dredging  a  channel  and  anchor- 
age basin  to  a  depth  of  6  feet  at  mean  low  water,  the  channel 
to  be  3,400  feet  long  and  60  feet  wide  on  the  bottom,  and  the 
anchorage  basin  to  cover  an  area  of  about  34,500  square  feet. 
This  work,  together  with  the  removal  of  bowlders  and  ledge, 
was  completed  in  March,  1913. 

A  petition  of  James  E.  Tolman,  and  others,  under  chapter 
481  of  the  Acts  of  1909,  for  further  dredging  in  this  river,  was 
received  March  9,  1914.  Hearing  was  subsequently  held  and 
the  necessity  for  further  improvement  was  set  forth  by  the 
petitioners. 

By  chapter  132  of  the  Resolves  of  1914  the  Board  was  author- 
ized and  directed  to  improve,  among  other  places.  Mill  River 
in  the  city  of  Gloucester,  and  to  expend  for  dredging  a  sum  not 
exceeding  $5,000.  An  estimate  of  cost  having  been  prepared 
the  work  was  advertised  and  proposals  received  on  July  21, 
1914.  On  Aug.  4,  1914,  a  contract  was  entered  into  with  John 
H.  Gerrish  for  dredging  an  extension  of  the  channel  of  this 
river  for  a  distance  of  about  900  feet,  to  a  depth  of  6  feet  at 
mean  low  water  and  a  width  of  60  feet  on  the  bottom.  The 
contract  prices  were:  for  dredging  the  channel  and  disposing 
of  the  dredged  material,  28.3  cents  per  cubic  yard,  measured  in 
scows;  for  excavating  bowlders  in  excess  of  1  cubic  yard  and 
not  greater  than  5  cubic  yards  in  volume,  and  disposing  of  the 
same,  %6  per  cubic  yard.  This  work  was  completed  Nov.  25, 
1914,  material  to  the  amount  of  16,237  cubic  yards  having  been 
dredged  and  deposited  at  sea  and  on  flats  at  28.3  cents  per 
cubic  yard. 

Amount  expended  during  the  year,  $3,161.61. 

Total  expenditure  to  Dec.  1,  1914,  $19,901.22. 

Smiths  Cove. 
A  petition  of  James  M.  Lyle,  and  others,  under  chapter  481 
of  the  Acts  of  1909,  for  dredging  in  Smiths  Cove  and  opening 
a  canal  through  Rocky  Neck  causeway,  was  presented  to  the 
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Board  Jan.  14,  1914,  and  a  public  hearing  held  thereon  March 
10,  1914.  It  appeared  at  this  hearing  that  the  parties  in  inter- 
est had  filed  a  petition  and  bill  asking  legislation  necessary  to 
cover  the  dredging  of  this  cove,  which  is  an  arm  of  Gloucester 
Harbor. 

By  chapter  137  of  the  Resolves  of  1914  the  Board  was  au- 
thorized and  directed  to  make  a  survey  and  examination  of  this 
cove  and  of  the  bridge  leading  thereto,  and  to  expend  in  im- 
proving the  same  a  sum  not  exceeding  $5,000.  It  appeared 
from  the  survey  and  examination  that  there  was  a  considerable 
depth  of  mud  over  the  entire  area  of  this  cove,  and  the  removal 
of  material  within  the  harbor  lines  would  call  for  the  excava- 
tion of  about  123,000  cubic  yards  of  material  and  the  cost  be 
largely  -in  excess  of  the  amount  appropriated  by  the  resolve. 
It  was  apparent  that  the  improvement  of  the  bridge,  which  it 
was  assumed  is  the  causeway  to  Rocky  Neck  at  the  head  of  the 
cove,  was  not  possible  with  the  limited  appropriation  therefor. 

A  project  for  dredging  was  subsequently  prepared,  and  on 
Aug.  4,  1914,  a  contract  was  entered  into  with  the  Bay  State 
Dredging  Company,  Ltd.,  for  dredging  an  area  in  this  cove  to 
a  depth  of  5  feet  at  mean  low  water.  The  contract  prices  were 
as  follows:  for  dredging  and  disposing  of  the  dredged  material, 
28  cents  per  cubic  yard  of  material  excavated,  measured  in 
scows;  for  excavating  bowlders  in  excess  of  1  cubic  yard  and 
not  greater  than  5  cubic  yards  in  volume,  and  disposing  of  the 
same,  $8  per  cubic  yard.  This  work  was  completed  Oct.  30, 
1914. 

Appropriation: 
Chapter  137  of  the  Resolves  of  1914, $5,000 

Amount  expended  during  the  year,  $4,562.95. 
Total  expenditure  to  Dec.  1,  1914,  $4,562.95. 

Breakwater  between  the  Mainhmd  and  Ten  Pound  Island. 
On  Jan.  15,  1913,  a  petition  of  Benjamin  H.  Colby,  and 
others,  under  the  provisions  of  chapter  481  of  the  Acts  of  1909, 
for  a  breakwater  in  Gloucester  Harbor  between  the  mainland 
and  Ten  Pound  Island,  was  presented.  Public  hearings  were 
held  on  Feb.  19,  1913,  and  March  3,  1914,  and  a  survey  made 
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and  plan  prepared.  A  description  of  the  desired  project  is  con- 
tained in  the  report  of  the  Board  for  1913,  pages  57  and  58. 
The  estimated  cost  of  the  construction  of  a  breakwater  and  the 
removal  of  the  separate  ledges  was  $26,722.  No  further  action 
has  been  taken  on  this  matter  during  the  year,  owing,  in  part, 
to  lack  of  necessary  funds. 

Amount  expended  during  the  year,  $108.98. 

Total  expenditure  to  Dec.  1,  1914,  $273.95. 

Little  River. 

On  March  3,  1914,  hearing  was  held  on  the  petition  of  Harry 
C.  Foster,  and  others,  under  the  provisions  of  chapter  481  of 
the  Acts  of  1909,  for  a  survey  and  estimate  of  cost  of  dredging 
a  channel  and  basin  in  Little  River,  Gloucester. 

From  a  survey  made  in  1913  it  was  estimated  that  the  cost  of 
the  desired  work  would  be  $35,000.  No  further  action  has  been 
taken. 

Total  expenditure  to  Dec.  1,  1914,  $862.93. 

Quarters  for  Port  Wardens. 
By  chapter  747  of  the  Acts  of  1914  the  Board  is  required  to 
provide,  furnish  and  maintain  in  the  city  of  Gloucester  suitable 
quarters  for  the  port  wardens  of  Gloucester  and  Rockport  ap- 
pointed under  the  provisions  of  the  Revised  Laws,  the  expense 
of  providing,  furnishing  and  maintaining  said  quarters  to  be 
paid  by  the  Commonwealth  upon  the  presentation  of  the  proper 
vouchers  signed  by  the  commissioners  or  by  a  majority  of  them. 
Conferences  have  been  held  on  this  subject  with  the  port 
wardens  and  examinations  of  various  sites  made,  but  thus  far 
no  decision  has  been  reached  with  respect  to  the  location  of  the 
quarters  which  the  act  requires  this  Board  to  provide. 

Herring  River,  Harwich. 
An  examination  made  at  Herring  River  in  1913  showed  that 
at  times  exceptionally  high  water  flowed  across  a  low  portion  of 
the  beach  between  the  easterly  stone  jetty  and  the  timber 
bulkhead,  washing  sand  from  the  beach  into  the  channel.  To 
protect  the  beach  from  further  erosion  a  heavy  timber  fence 
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about  200  feet  long  was  built  from  the  inshore  end  of  the  east- 
erly jetty  to  the  timber  bulkhead.  The  cost  of  this  work  was 
$351. 

Amount  expended  during  the  year,  $1,166.50. 

Total  expenditure  to  Dec.  1,  1914,  $33,598.60. 

Hull. 
The  work  in  connection  with  the  building  of  a  concrete  wall 
under  contract  of  Sept.  17,  1913,  with  William  Sears  and  James 
H.  Connolly,  from  the  ledge  near  the  end  of  the  wall  built  under 
authority  of  chapter  701  of  the  Acts  of  1912,  to  the  boundary 
line  between  the  towns  of  Hull  and  Cohasset,  a  length  of  about 
1,400  feet,  together  with  15  spur  jetties,  was  completed  in 
December,  1913;  1,254.83  cubic  yards  of  concrete  were  placed 
at  $6.50  per  cubic  yard,  making  the  total  cost  $8,156.40. 

Appropriation :  — 
Chapter  701,  Acts  on912, $25,000 

Contribution:  — 
By  the  town  of  Hull,  1913, $9,000 

Amount  expended  during  the  year,  $5,710.45. 

Total. expenditure  to  Dec.  1,  1914,  $34,117.38. 

On  June  3,  1914,  a  petition  was  received  from  William  O. 
Souther,  Jr.,  and  others,  under  the  provisions  of  chapter  481  of 
the  Acts  of  1909,  for  the  construction  of  a  breakwater  to  be 
located  off  Stony  Beach  Point  in  the  town  of  Hull.  Public  hear- 
ing was  held  on  this  petition  on  June  16,  1914,  and  the  peti- 
tioners and  others  explained  in  detail  the  necessity  for  a  struc- 
ture of  this  character  to  afford  a  harbor  of  refuge  for  that 
section  of  the  bay  between  Minot's  Ledge  Light  and  Boston 
Light;  also  to  afford  protection  for  the  launching  of  the  life- 
saving  service  boats  in  this  locality,  and  to  afford  a  harbor  for 
yachts,  and  for  use  by  fishermen.  At  the  conclusion  of  this 
hearing  the  Board  directed  that  a  survey  and  examination  be 
made  of  this  locality,  together  with  an  estimate  of  the  cost  of 
building  such  a  structure  as  would  afford  the  protection  desired. 
A  tentative  location  for  a  breakwater  was  considered,  the  struc- 
ture to  be  about  475  feet  long,  extending  in  a  northwesterly  direc- 
tion from  Gun  Rock,  which  would  provide  ample  protection  to 
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the  cove  from  northerly  and  northeasterly  winds,  although  leav- 
ing it  still  open  to  the  northwesterly  winds.  By  this  plan  the 
protected  area,  with  a  depth  of  6  feet  or  more  at  mean  low 
water,  would  be  about  4  acres,  over  1  acre  of  which  would  be 
a  depth  of  12  feet  at  mean  low  water.  The  larger  part  of  this 
structure  would  be  in  water  from  13  to  14  feet  deep  at  mean 
low  tide.  Owing  to  this  depth  and  the  exposure  to  northwest- 
erly winds  a  substantial  structure  which  could  successfully 
withstand  heavy  winter  storms  would  be  required.  Assuming 
that  the  top  of  the  breakwater  would  be  10  feet  in  width  at 
grade  12,  with  side  slopes  of  1|  to  1,  a  length  of  475  feet 
would  require  about  30,000  tons  of  stone,  and  would  cost,  it  is 
estimated,  about  $60,000.  The  shore  end  of  the  structure  for  a 
length  of  about  200  feet,  from  a  depth  of  13  feet  at  mean  low 
water  to  grade  12  on  Gun  Rock,  would  require  about  11,000 
tons  of  stone,  which  would  cost  about  S22,000.  This  shorter 
structure  would  protect  a  small  area  of  the  cove,  although  it 
could  hardly  be  called  complete.  It  appeared  to  the  Board  that 
the  amount  involved  was  too  large  for  payment  from  the  limited 
funds  available  for  work  of  this  character  in  1914. 

Hyannis  Harbor. 

Operations  by  the  Federal  Government. 

The  harbor  of  Hyannis,  in  dimensions,  is  about  2^  miles  easterly  and 
westerly  and  three-fourths  of  a  mile  northerly  and  southerly,  and  lies  on 
the  south  shore  of  the  peninsula  of  Cape  Cod  and  about  15  miles  to  the 
westward  of  the  heel  of  the  cape,  and  is  an  important  harbor  of  refuge  for 
the  smaller  class  of  vessels  passing  through  Nantucket  Sound.  Fifteen  and 
one-half  feet  can  be  brought  into  the  anchorage  area  behind  the  breakwater 
at  mean  low  water. 

The  work  done  during  the  fiscal  year  was  by  contract,  and  consisted  of 
maintenance  work  only  for  which  provision  was  made  by  the  ri^^er  and 
harbor  act  of  March  4,  1913.  The  amount  expended  on  the  existing 
project  during  the  past  fiscal  year  was  $3,678.42,  all  of  which  was  for 
maintenance. 

The  total  amount  expended  on  the  existing  project  up  to  June  30,  1914, 
was  $77,790.61,  of  which  $3,839.85  was  for  maintenance. 

The  total  amount  expended  on  all  projects  to  the  end  of  the  fiscal  j^ear 
is  $201,222.43,  which  includes  $20.68  received  from  sales  of  material  and 
$500  received  from  bondsmen  of  failing  contractor.  The  project  has  been 
completed,  but  some  deterioration  in  depth  has  taken  place.    The  shoalest 
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part  of  the  improved  harbor  is  12  feet  at  mean  low  water.  In  addition  to 
the  increased  depth  in  the  anchorage  area  two  cuts,  each  25  feet  wide  and 
13  feet  deep  at  mean  low  water,  were  dredged  in  the  channel  leading  to  the 
wharf  of  the  New  York,  New  Haven  &  Hartford  Railroad  Co.,  which  is 
about  1,500  feet  from  the  entrance  to  the  harbor. 

The  greater  portion  of  the  area  dredged  maintains  its  depth. 

Total  appropriations  by  the  United  States  to  June  30,  1914, 
$221,267.07. 

Ipswich  River. 

On  April  14,  1911,  a  contract  was  entered  into  with  Thomas 
Fitzgibbon  for  building  a  stone  jetty  on  the  southwesterly  side 
of  the  river  mouth  extending  from  the  shore  a  distance  of  about 
160  feet  below  high-water  mark.  Work  under  this  contract  was 
abandoned  owing,  in  part,  to  the  objection  raised  by  certain 
landowners  in  respect  to  title  to  a  portion  of  the  beach  covered 
by  the  structure.  The  matter  was  adjusted  with  the  contractor, 
who  had,  up  to  Jan.  2,  1912,  brought  to  the  work  1,867|  tons 
of  stone,  of  which  1,500  tons  had  been  accepted  as  deposited  in 
place  in  accordance  with  the  terms  of  the  contract,  95  tons  had 
been  delivered  at  various  points  outside  of  the  jetty,  and  the 
balance  of  272^  tons  was  in  or  near  the  jetty,  but  not  prop- 
erly placed.  In  determining  the  value  of  the  work  done  it  was 
concluded  that  the  stone  cost  the  contractor  $1.50  per  ton 
placed  in  the  jetty,  and  that  1,500  tons  of  stone  furnished  and 
deposited  in  place,  at  the  contract  price,  amounted  to  $3,645. 
From  this  sum  was  deducted  $3,098.25,  credited  by  cash,  leaving  a 
balance  due  of  $546.75.  It  was  agreed  that  to  this  sum  should 
be  added  $408.75,  an  amount  properly  allowable  for  the  272| 
tons  of  stone,  making  the  total  amount  paid  the  contractor 
$955.50. 

A  petition  of  George  A.  Schofield,  and  others,  under  chapter 
481  of  the  Acts  of  1909,  for  completion  of  the  jetty  above  re- 
ferred to,  and  for  the  dredging  of  a  channel,  was  presented 
Jan.  28,  1914,  and  a  public  hearing  held  March  24,  1914. 

In  ]\Iay,  1914,  an  examination  was  made  of  the  uncompleted 
work  in  company  with  a  committee  representing  the  town  of 
Ipswich,  for  the  purpose  of  determining  the  most  feasible 
method  and  the  probable  cost  of  completing  the  work.  A 
marked  change  had  taken  place  in  the  beach  on  both  sides  of 
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the  jetty  since  the  examination  made  in  June,  1913.  Sand  had 
accumulated  on  the  easterly  side  nearly  to  the  top  of  the  outer 
end  of  the  stone  now  in  place,  and  was  washing  through  the 
spaces  between  the  large  stone  and  over  the  top  of  the  inshore 
end  of  the  jetty.  The  channel  had  moved  nearer  to  the  outer 
end  of  the  jetty,  and  local  boatmen  claimed  that  it  was  deeper 
'at  the  entrance  to  the  river  than  before  the  building  of  the 
jetty,  but  this  could  not  be  verified  as  no  soundings  were  tak^i. 
In  June,  1914,  plans  and  specifications  for  future  work  on 
this  jetty  were  prepared,  and  the  owner  of  the  beach  having 
given  the  necessary  permission,  so  far  as  the  building  of  a  struc- 
ture on  land  claimed  by  him  was  concerned,  a  contract  was 
entered  into  on  June  30,  1914,  with  Rendle  &  Stoddard  to  build 
a  concrete  wall  and  timber  bulkhead  on  the  south  side  of  this 
jetty,  the  contract  price  being  the  lump  sum  of  $2,324.  In 
November,  1914,  heavy  storms  cut  away  the  shore  on  the  north 
side  of  the  inshore  end  of  the  stone  jetty,  undermined  the  stone 
work  and  endangered  the  timber  fence  recently  built  under  the 
above  contract,  making  it  necessary  to  place  an  additional 
amount  of  riprap. 

Contribution:  — 
Town  of  Ipswich,  1911, Sl,00O 

Amount  expended  during  the  year,  $2,643.41. 

Total  expenditure  to  Dec.  1,  1914,  $17,472.61. 

Total  appropriations  by  the  United  States  to  June  30,  1914, 
$7,500. 

Total  expenditures  by  the  United  States  to  June  30,  1914,. 
$5,617.91. 

Lynn  Harbor. 

Reference  is  made  to  the  report  of  this  Board  for  the  year 
1913,  pages  68  to  77,  for  a  review  in  detail  of  legislation,  re- 
ports of  the  Harbor  and  Land  Commissioners  and  special  com- 
missions concerning  this  harbor,  various  plans  and  projects  for 
its  improvement  prepared  by  the  Federal  government,  statis- 
tical data,  and  appropriations  made  by  Congress  and  expendi- 
tures for  carrying  projects  into  effect. 

The  work  of  dredging  an  anchorage  basin,  under  contract  of 
May   2S,    1913,    with   Jeremiah    P.    O'Riorden,    which   was   in 
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progress  at  the  date  of  the  last  report,  was  completed  Aug.  7, 
1914.  Work  was  not  commenced  until  Oct.  27,  1913,  owing  to 
delays  in  arranging  for  the  disposal  of  material  on  flats  of  the 
Commonwealth  under  the  control  of  the  Metropolitan  Park  Com- 
mission. It  was  first  contemplated  to  remove  about  74,000 
cubic  yards  in  dredging,  to  a  depth  of  6  feet  at  mean  low  water, 
an  extension  of  about  6  acres  in  area  to  the  basin  completed  in 
1910,  including  also  the  removal  to  the  same  depth  of  shoals 
that  had  formed  in  the  original  basin;  but  owing  to  the  low 
prices  received  for  doing  this  work  it  was  concluded  to  extend 
the  basin  to  the  Federal  channel,  and  to  dredge  a  channel  50 
feet  wide  on  the  bottom  and  6  feet  deep  at  mean  low  water 
from  the  basin  northerly  500  feet  to  within  50  feet  of  the 
wharves  and  thence  easterly  400  feet,  to  provide  access  to  the 
landing  floats  of  the  yacht  clubs. 

The  above  contract  called  for  the  completion  of  the  work  by 
Dec.  1,  1913,  but  change  in  the  disposal  of  the  material  and  the 
large  increase  in  the  amount  of  dredging  made  delay  unavoid- 
able. The  amount  of  material  removed  from  the  basin  and 
channel  was  105,091  cubic  yards,  making  the  cost,  at  the  con- 
tract price  of  20f  cents  per  cubic  yard,  $21,937.75. 

Contribution :  — 
Lynn  Yacht  Club,  1910, 


Amount  expended  during  the  year,  $22,844. 
Total  expenditure  to  Dec.  1,  1914,  $36,953.21. 

Operations  by  the  Federal  Governntent. 

Harbor  at  Lynn.  —  The  existing  project  was  adopted  by  the  river  and 
harbor  act  of  June  25,  1910  (H.  Doc.  No.  948,  60th  Cong.,  1st  sess.,  with- 
out map),  and  provides  for  the  widening,  to  the  same  depth,  and  straight- 
ening the  present  channel  and  turning  basin  so  as  to  make  the  former  300 
feet  wide  and  the  latter  500  feet  square,  at  a  total  estimated  cost  of  $179,- 
000.  No  estimate  of  cost  of  maintenance  was  stated.  No  modification 
has  been  made  in  the  existing  project  since  its  adoption. 

The  total  amount  expended  under  the  existing  project  to  June  30,  1914, 
was  $132,192.53,  of  which  $6,400  was  expended  in  fiscal  year  1913  for  main- 
tenance in  restoring  to  its  former  dimensions  the  western  (or  Saugus 
River)  channel  in  Lynn  Harbor.    From  sales  39  cents  has  been  derived. 

The  total  amount  expended  on  all  projects  to  June  30,  1914,  is  $420,- 
629.53. 
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The  project  is  completed. 

The  maximum  draft  that  can  be  carried  June  30,  1914,  over  the  shoalost 
part  of  the  locality  under  improvement  is  15  feet  at  mean  low  water.  The 
moan  range  of  tide  is  9.3  feet. 

No  estimate  of  additional  funds  required  is  submitted,  as  the  project  has 
just  been  completed  and  funds  in  hand  are  sufficient  for  maintenance. 

The  western  (or  Saugus  River)  channel  in  Lynn  Harbor,  dredged  in  ]  893, 
had  deteriorated,  and  in  restoring  it  to  its  former  dimensions  25,071  cubic 
yards  of  material,  place  measurement,  were  dredged  in  the  fiscal  year  1913, 
at  an  expenditure  of  $6,400  (for  maintenance)  from  allotments  of  $5,000 
and  $1,400,  made  June  25  and  September  17,  1912,  respectively,  from  the 
appropriation  provided  by  the  river  and  harbor  act  of  March  2,  1907,  for 
emergencies  in  rivers  and  harbors. 

Total  appropriations  by  the  United  States  to  June  30,  1914^ 

$476,837. 

Lynn  Harbor  and  Saugus  River. 

By  chapter  741  of  the  Acts  of  1914  the  Board  was  author- 
ized to  improve  Lynn  Harbor  and  Saugus  River  by  dredging  a 
channel  not  less  than  12  feet  in  depth  at  mean  low  water  from 
the  present  12-foot  contour  southerly  of  the  Point  of  Pines  to 
the  Boston  &  Maine  Railroad  bridge  across  Saugus  River,  and 
by  dredging  said  river  between  the  Boston  &  Maine  Railroad 
bridge  and  Fox  Hill  bridge,  so  called.  The  Board  was  author- 
ized to  expend  for  dredging  a  sum  not  exceeding  $50,000,  pro- 
vided that  no  part  of  this  sum  should  be  available  or  expended 
until  evidence  was  presented  to  the  Auditor  of  the  Common- 
wealth that  there  was  available  the  additional  sum  of  130,000, 
of  which  one-half  should  be  appropriated  by  the  city  of  Lynn 
for  the  building  of  bulkheads  and  the  reclamation  of  flats 
owned  by  said  city  bordering  on  said  river,  and  the  balance, 
$15,000,  for  dredging  said  river  between  the  Boston  &  Maine 
Railroad  bridge  and  Fox  Hill  bridge  and  for  reclamation  of 
certain  flats,  to  be  contributed  by  other  parties.  A  further 
provision  of  the  act  was  that  the  city  should  be  allowed  to  use 
the  material  dredged  under  authority  of  the  act  for  the  pur- 
pose of  reclaiming  certain  flats. 

A  survey  and  examination  were  made,  also  an  estimate  of  the 
probable  cost  of  this  improvement,  and  on  Sept.  15,  1914,  in 
response  to  advertisement,  proposals  for  dredging  said  river  and 
proposals  for  building  a  pile  and  timber  bulkhead  were  received. 
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Inasmuch  as  the  cost  of  the  work  if  undertaken  under  separate 
plans,  one  for  dredging  and  one  for  building  bulkheads,  at  the 
most  favorable  figures  submitted  would  exceed  $80,000,  the 
amount  contemplated  by  the  act  aforesaid,  it  was  concluded  to 
prepare  plans  and  specifications  covering  the  work  of  dredging 
and  the  depositing  of  dredged  material,  as  .veil  as  the  construc- 
tion of  a  sod  and  earth  dike  in  place  of  a  pile  and  timber  bulkhead. 

After  several  conferences  Avith  parties  willing  to  enter  into  a 
contract  to  carry  out  the  work  on  this  basis,  together  with 
representatives  of  the  city  of  Lynn  and  of  the  General  Electric 
Company,  owners  of  property  on  Saugus  River  who  would  be 
benefited  by  the  proposed  dredging,  it  was  finally  concluded 
that  the  work  could  be  undertaken  involving  an  expenditure  of 
not  exceeding  $95,000.  This  being  $15,000  in  excess  of  the 
amount  available  under  the  provisions  of  the  act,  a  petition  was 
presented  by  the  city  of  I^ynn,  under  the  provisions  of  chapter 
481  of  the  Acts  of  1909,  and  the  Board  concluded  to  make  an 
allotment  of  $10,000  from  the  funds  at  its  disposal,  under  au- 
thority of  that  act  and  of  chapter  642  of  the  Acts  of  1912,  pro- 
vided the  city  of  Lynn  would  agree  to  make  a  further  appro- 
priation of  $5,000.  The  city  made  this  appropriation,  and  the 
same,  together  with  other  contributions  by  the  city  and  the 
General  Electric  Company,  totaling  $35,000,  were,  after  the 
execution  of  a  contract  dated  Oct.  6,  1914,  between  the  Com- 
monwealth and  the  Eastern  Dredging  Company,  and  the  ap- 
proval of  said  contract  by  the  Governor  and  Council,  deposited 
with  the  Treasurer  of  the  Commonwealth,  and  the  evidence 
called  for  by  the  act  furnished  to  the  State  Auditor. 

The  work  provided  for  in  the  above  contract  is  the  construc- 
tion of  about  2,200  lineal  feet  of  sod  and  earth  dike  and  tlie 
dredging  of  a  channel  in  Lynn  Harbor  and  Saugus  River;  also 
the  depositing  of  about  260,000  cubic  yards  of  dredged  material 
on  land  and  flats  northerly  of  said  river  and  easterly  of  Lynn- 
way.  The  channel  is  to  be  12  feet  deep  at  mean  low  water 
from  the  12-foot  contour  southerly  of  the  Point  of  Pines  to  the 
Boston  &  Maine  Railroad  bridge;  18  feet  deep  at  mean  low 
water  from  the  Boston  &  Maine  Railroad  bridge  westerly 
about  800  feet;  and  6  feet  deep  at  mean  low  water  from  this 
point  to  the  Fox  Hill  bridge. 
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The  bottom  width  of  the  channel  is  to  be  as  follows:  200 
feet  from  the  12-foot  contour  to  the  ''Deep  Hole"  off  the 
Point  of  Pines;  an  average  of  150  feet  from  the  "Deep  Hole" 
to  the  Lynnway  bridge;  75  feet  from  this  bridge  to  the  Boston, 
Revere  Beach  &  Lynn  Railroad  bridge;  100  feet  from  this 
bridge  to  the  Boston  &  Maine  Railroad  bridge;  230  feet  from 
this  bridge  westerly  800  feet;  60  feet  from  this  point  to  the 
Fox  Hill  bridge,  and  the  present  channel  width  through  the 
bridge.  Further  provisions  of  the  contract  are  as  follows: 
50,000  cubic  yards  of  the  material  dredged  from  the  channel 
may  be  dumped  at  sea,  but  the  balance  of  the  material  dredged 
from  the  channel,  or  an  equivalent  yardage  amounting  in  the 
aggregate  to  about  260,000  cubic  yards,  shall  be  deposited  on 
land  and  flats  back  of  the  above-described  dike  to  an  elevation 
15  feet  above  mean  low  water.  The  contractor  is  authorized  to 
excavate  a  basin  for  the  deposit  of  material  dredged  from  the 
channel  which  is  to  be  pumped  or  otherwise  rehandled  and 
placed  in  the  fill  on  land  and  flats  enclosed  by  dikes.  The  es- 
timated amount  of  material  to  be  removed  from  the  channel, 
including  slopes,  is  about  310,000  cubic  yards,  sitii  and  scow 
measurement.  It  is  provided  that  the  work  shall  be  fully  com- 
pleted on  or  before  Oct.  1,  1915.  The  contract  prices  are  as 
follows:  — 

Item  1 .  —  For  dredging  the  channel  and  disposing  of  the  dredged  ma- 
terial at  sea  and  on  land  and  flats  enclosed  by  a  dike,  including  the  con- 
struction of  an  earth  cross-dike  if  required,  the  rehandling  of  the  material 
from  scows  and  all  incidental  work,  the  sum  of  29  cents  for  each  cubic  yard 
of  material  excavated,  measured  in  situ  or  in  scows,  and  placed  within  the 
dike  or  dumped  at  sea. 

Item  2.  —  For  building  a  sod  and  earth  dike  on  land  and  flats  belonging 
to  the  city  of  Lynn,  and  maintaining  same  until  the  completion  of  this 
contract,  and  all  incidental  work,  the  sum  of  $2  per  lineal  foot  of  dike  built 
and  maintained. 

Item  3.  —  For  excavating  bowlders  in  excess  of  1  cubic  yard  and  not 
greater  than  5  cubic  yards  in  volume,  and  disposing  of  the  excavated  ma- 
terial, the  sum  of  $7.50  for  each  cubic  yard. 

A  further  provision  of  the  contract  is  that  the  cost  of  the 
work  shall  not  exceed  the  sum  of  $95,000. 

Work  under  this  contract  commenced  in  October,  1914. 
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Appropriation :  — 
Chapter  741  of  the  Acts  of  1914,        .       .       ...       .       .    $50,000 

Contributions :  —  ' 

By  the  city  of  Lynn,  1914, $20,000 

By  the  General  Electric  Company,  1914,         .        .        .       .       .      15,000 

Total, $35,000 

Allotment  by  Board  under  chapter  481,  Acts  of  1909,  $10,000. 

Amount  expended  during  the  year,  .$482.13,  which  is  the  total 
expenditure  to  Dec.  1,  1914. 

Work  under  contract  of  May  28,  1913,  with  the  Bay  State 
Dredging  Company,  Ltd.,  for  dredging  a  channel  in  Saugus 
River  60  feet  wide  on  the  bottom  and  6  feet  deep  at  mean  low 
water,  extending  from  Fox  Hill  bridge  to  the  Brett  Lumber 
Company's  wharf,  a  distance  of  about  3,850  feet,  was  com- 
pleted Dec.  16,  1913. 

Contributions;  — 
By  private  parties,  1913, $2,000 

Amount  expended  during  the  year,  $7,224.72. 
Total  expenditure  to  Dec.  1,  1914,  $20,845.17. 

Manchester  Harbor. 

Under  contract  made  in  1907  a  channel  about  1,800  feet 
long  and  75  feet  wide  on  the  bottom  was  dredged  to  a  depth  of 
6  feet  at  mean  low  water.  In  1911  the  inner  portion  of  the 
channel  from  the  railroad  bridge  downstream  nearly  to  Bow 
Bell  Ledge  was  dredged,  the  upper  porti'on  of  the  channel  from 
the  railroad  bridge  nearly  to  Reed's  Wharf  to  a  width  of  200 
feet  on  the  bottom,  and  the  balance  to  a  width  of  not  less  than 
100  feet  on  the  bottom,  all  to  a  depth  of  6  feet  at  mean  low 
water. 

Further  dredging  was  done  in  1912,  the  channel  depth  being 
increased  to  6  feet  at  mean  Ioav  water  from  the  southwesterly 
end  of  the  dredging  done  the  previous  year  to  deep  water  in 
Massachusetts  Bay,  the  width  of  channel  increased  about  50 
feet  for  a  distance  of  about  1,500  feet  below  the  railroad  bridge, 
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and  an  anchorage  basin  about  150  by  200  feet  dredged  to  a 
depth  of  6  feet  at  mean  low  water. 

The  work  of  dredging  in  this  harbor  under  contract  of  May 
28,  1913,  with  the  Eastern  Dredging  Company,  which  was  in 
progress  at  the  date  of  the  last  report,  was  completed  Dec.  5, 
1913,  and  consisted  of  dredging  two  areas  between  the  railroad 
bridge  and  Bow  Bell  Ledge  to  widen  the  channel  and  form  an 
anchorage  basin,  the  dredging  being  to  a  depth  of  6  feet  at  mean 
low  water;  69,374  cubic  yards  of  material  were  dredged  and 
deposited  at  sea  at  the  contract  price  of  23.9  cents  per  cubic 
yard,  making  the  cost  $16,580.39. 

On  Dec.  24,  1913,  a  petition  of  the  selectmen  of  Manchester, 
under  the  provisions  of  chapter  481  of  the  Acts  of  1909,  for  fur- 
ther improvement  of  this  harbor,  was  presented.  This  petition 
was  heard  March  3,  1914,  and  in  April,  1914,  it  was  voted  to 
advertise  for  proposals  for  dredging,  an  examination  and  pre- 
liminary estimate  of  cost  having  been  prepared.  The  town  of 
Manchester  having  agreed  to  contribute  $8,000  toward  the  cost 
of  the  work  covered  by  the  above  petition,  a  contract  was  en- 
tered into  on  May  5,  1914,  with  Gilbert  H.  Harries  for  the 
dredging  of  two  areas  in  this  harbor  to  a  depth  of  6  feet  at  mean 
low  water,  to  widen  the  channel  and  to  form  an  anchorage 
basin,  all  of  the  work  being  located  between  Beach  Street  and 
Bow  Bell  Ledge.  The  contract  prices  are:  for  dredging  channel 
and  basin  and  disposing  of  the  dredged  material  the  sum  of 
203^2  cents  per  cubic  yard  measured  in  scows;  for  excavating 
bowlders  in  excess  of  1  cubic  yard  and  not  greater  than  5  cubic 
yards  in  volume,  and  disposing  of  the  same,  $12  per  cubic  yard. 
This  work  was  in  progress  Nov.  30,  1914.  To  Dec.  1,  1914, 
material  to  the  amount  of  66,699  cubic  yards  was  deposited  at 
sea,  and  12.19  cubic  yards  of  bowlders  removed,  this  being 
equivalent  to  99  per  cent,  of  the  work  called  for  by  the  con- 
tract. 

Contributions :  — 

Town  of  Manchester,  1907,  . $2,500 

Townof  Manchester,  1911, 6,000 

Town  of  Manchester,  1912, 11,000 

Town  of  Manchester,  1913, 8,000 

Town  of  Manchester,  1914, 8,000 

Total, $35^500 
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Amount  expended  during  the  year,  $15,793.13. 

Total  expenditure  to  Dec.  1,  1914,  $77,727.43. 

Total  appropriations  by  the  United  States  to  June  30,  1914, 
$24,300. 

Total  expenditures  by  the  United  States  to  June  30,  1914, 
$23,985.57. 

Menamspia  Inlet. 

On  March  5,  1914,  a  petition  of  Henry  H.  Allen,  and  others, 
under  chapter  481  of  the  iVcts  of  1909,  for  further  improve- 
ment and  for  repair  work  at  Menamsha  Inlet,  in  Gay  Head  and 
Chilmark,  was  received,  and  a  hearing  held  on  March  24,  1914. 
Statement  was  made  that  the  basin  is  shoaling  and  requires 
further  dredging;  that  the  jetties  need  repairs;  that  the  bulk- 
head reinforced  last  year  by  the  Board  needs  further  strength- 
ening; and  that  the  beach  in  this  locality  has  been  washed  by 
the  winter  storms.  This  matter  is  still  under  consideration, 
no  further  action  having  been  taken. 

Contribution:  — 
Town  of  Chilmark,  1910, $700 

Total  expenditure  to  Dec.  1,  1914,  $57,630.48. 

!MeRRIMAC    lllVER. 

The  report  of  the  Board  for  the  year  1913  contained  an  ac- 
count of  the  surveys  and  projects  of  the  Federal  government  for 
the  improvement  of  Merrimac  River,  and  the  conclusion  and 
recommendations  of  the  ]\Ierrimac  Valley  Waterway  Board,  —  a 
special  commission  appointed  under  the  provisions  of  chapter 
708  of  the  Acts  of  1912  to  make  an  investigation  of  this  river, 
■ —  including  a  survey  and  study  of  the  possibilities  of  develop- 
ment of  navigation  and  power. 

This  was  followed  by  the  passage  of  chapter  091  of  the  Acts 
of  1914,  which  authorizes  the  expenditure,  under  the  direction 
of  the  Harbor  and  Land  Commissioners,  of  not  exceeding 
$1,000,000  for  the  improvement  for  navigation  of  this  river  from 
the  sea  to  Lowell  by  the  construction  of  a  channel  therein: 
''provided,  that  no  part  of  said  sum  shall  be  available  or 
expended  until  the  congress  of  the  United  States  shall  approve 
a  project,  and  make  an  appropriation  therefor,  to  improve  that 
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part  of  said  river  from  the  sea  to  a  point  opposite  Ward's  hill 
about  one  mile  above  Haverhill,  so  that  a  continuous  channel 
will  be  provided  throughout  this  part  of  said  river  not  less 
than  eighteen  feet  deep  at  mean  low  water  and  of  adequate 
width." 

By  chapter  717  of  the  Acts  of  1914  the  jurisdiction  of  this 
Board  was  extended  to  the  nontidal  part  of  this  river,  and  on 
Nov.  25,  1914,  it  was  voted  to  approve  plans  submitted  by  the 
Lawrence  Bridge  Commission  for  the  construction  of  a  central 
bridge,  with  a  draw  therein,  across  this  river  in  the  city  of 
Lawrence,  authorized  by  chapter  486  of  the  Acts  of  1907  and 
subsequent  acts. 

In  November  of  this  year  a  report  of  the  United  States 
Engineer  Officer  stationed  at  Boston,  on  his  survey  of  this 
river  with  a  view  to  securing  increased  depth  from  Lowell  to 
the  sea  or  in  any  part  of  this  section  of  the  river,  together  with 
estimate  of  cost,  was  submitted  to  the  Chief  of  Engineers. 

This  report  was  unfavorable  to  the  undertaking  of  the  im- 
provements by  the  Federal  government  because  of  the  large 
cost  involved  and  the  uncertainty  of  resultant  benefits  com- 
mensurate with  so  large  an  expenditure;  also  because  of  the 
possible  effect  upon  the  improvement  of  the  river  at  the  mouth 
by  the  restriction  of  tidal  scour  if  a  dam  should  be  built,  and  the 
possible  disadvantages  arising  from  the  consequent  ponding  of 
water  containing  sewage. 

At  the  request  of  persons  interested  in  this  matter  the  report 
was  referred  back  to  the  district  engineer  officer,  in  order  that 
opportunity  might  be  given  for  the  submitting  of  further  evi- 
dence in  regard  to  the  necessity  for  this  improvement  and  its 
economic  value. 

By  chapter  717  of  the  Acts  of  1914  this  Board  is  given  juris- 
diction over  the  nontidal  part  of  the  Merrimac  River  and  is 
authorized  to  license  certain  work.  It  is  desirable  that  the 
Board's  authority  to  issue  licenses  be  extended  to  cover  the 
building  of  bridges  and  certain  other  work,  and  its  recom- 
mendation has  been  embodied  in  the  draft  of  a  bill. 
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Operations  by  the  Federal  Government. 

Merrvnac  River.  —  The  existing  project,  adopted  by  the  act  of  March 
3,  1899  (H.  Doc.  No.  52,  55th  Cong.,  1st  sess.,  no  map;  Annual  Report  of 
the  Chief  of  Engineers,  1897,  p.  865),  is  to  obtain  a  channel  7  feet  deep  at 
mean  low  water,  150  feet  wide,  from  Newburyport,  16^  miles,  to  Haver- 
hill, at  an  estimated  cost  of  $171,442.70.  No  estimate  of  cost  of  mainte- 
nance was  stated.  No  modification  has  been  made  in  this  project  since  its 
adoption. 

During  the  fiscal  year  redredging  the  channel,  under  contract,  from  the 
lower  end  of  Curriers  Shoal  to  just  below  Rocks  Bridge  was  in  progress. 

The  amount  expended  on  the  existing  project  to  June  30,  1914,  was 
$143,484.51,  of  which  $28,059.74  was  apphed  to  maintenance  of  improve- 
ment. 

The  total  amount  expended  on  all  projects  to  June  30,  1914,  is  $397,- 
951.23. 

The  width  of  150  feet  and  depth  of  7  feet  at  mean  low  water  are  available 
throughout  the  entire  length  of  river  embraced  in  the  project,  except  in  a 
stretch  extending  about  1,500  feet  upstream  from  Rocks  Bridge,  where  the 
width  of  channel  is  restricted  to  110  feet  by  shoals,  over  which  the  mini- 
mum depth  is  6.5  feet.     These  shoals  are  now  being  removed. 

The  mean  range  of  tide  is,  at  the  mouth  of  the  river,  7.7  feet,  and  at 
Haverhill  Bridge  4.6  feet,  at  low-water  stage  of  the  river. 

Total  appropriations  by  the  United  States  to  June  30,  1914, 

$405,366.72. 

New  Bedford  and  Fairhaven  Harbors. 
By  chapter  693  of  the  Acts  of  1914  the  Board  was  author- 
ized to  reconstruct  and  extend  the  present  southerly  pier 
owned  by  the  city  of  New  Bedford  and  to  reconstruct  the  pier 
adjoining  the  same  on  the  north;  to  build  sheds  or  other  build- 
ings on  said  piers,  and  to  provide  the  necessary  equipment  and 
appliances  for  handling  freight  and  receiving  passengers;  to 
also  fill  solid  and  dredge  and  to  do  such  other  work  as  might 
be  necessary  to  carry  out  the  purposes  of  the  act  for  the  im- 
provement of  the  harbor  and  terminal  facilities  of  the  city  of 
New  Bedford.     This  act  is  as  follows:  — 

Section  1.  The  board  of  harbor  and  land  commissioners,  for  the  pur- 
pose of  improving  and  developing  New  Bedford  harbor  and  the  transporta- 
tion and  terminal  facihties  of  the  city  of  New  Bedford,  is  hereby  authorized 
to  reconstruct  and  extend  the  present  southerly  pier,  to  reconstruct  the 
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pier  adjoining  and  northerh^  of  said  southerty  pier,  to  build  sheds  or  other 
buildings  on  said  piers,  to  provide  the  necessary  equipment  and  appliances 
for  handling  freight  and  receiving  passengers  at  said  piers,  to  fill  solid  and 
dredge,  and  to  do  such  other  work  as  may  be  necessary  and  advisable  to 
carr}^  out  the  purposes  of  this  act,  all  of  the  said  work  to  be  done  at  and 
near  the  present  piers  and  docks  in  New  Bedford  harbor  belonging  to  the 
city  of  New  Bedford  and  situated  between  Union  street  and  the  New  Bed- 
ford and  Fairhaven  bridge.  All  contracts  made  under  the  provisions  of 
this  section  shall  be  subject  to  the  approval  of  the  governor  and  council. 

Section  2.  The  board  of  harbor  and  land  commissioners  is  hereby 
authorized  to  expend  for  the  purposes  of  this  act  a  sum  not  exceeding 
three  hundred  and  fifty  thousand  dollars,  and  the  treasurer  and  receiver 
general  is  hereby  authorized  to  issue,  in  the  name  and  behalf  of  the  com- 
monwealth, bonds  or  scrip  to  an  amount  not  exceeding  said  sum.  The 
said  bonds  or  scrip  shall  be  issued  upon  the  serial  payment  plan  from  time 
to  time  as  maj^  be  necessar}^,  in  such  amounts  and  upon  such  terms,  and 
shall  be  payable  serially  in  such  amounts  and  at  such  times,  within  a 
period  not  exceeding  fifteen  years,  as  shall  be  determined  by  the  treasurer 
and  receiver  general,  with  the  approval  of  the  governor  and  council,  to  be 
for  the  best  interests  of  the  commonwealth. 

Section-  3.  Before  any  contracts  are  made  under  the  provisions  of 
section  one  of  this  act,  the  city  of  New  Bedford  shall  transfer  to  the  com- 
monwealth, without  cost,  all  the  right,  title,  and  interest  of  the  city  in  and 
to  the  land,  flats,  piers  and  buildings  included  within  the  territory  to  be 
improved  and  developed  by  the  commonwealth  under  this  act. 

Section  4.  Upon  the  completion  of  the  work  authorized  by  this  act, 
the  board  of  harbor  and  land  commissioners  shall  administer  the  terminal 
facilities  acquired  or  created  bj^  the  commonwealth  under  the  provisions 
of  this  act,  and  the  expenses  thereof  shall  be  determined  by  the  governor 
and  council  and  paid  by  the  commonwealth.  The  said  board  shall  make 
such  rules  and  regulations  and  shall  charge  such  reasonable  rates  for  the  use 
of  the  said  structures  and  equipment  as  shall  be  approved  by  the  governor 
and  council.  The  income  from  all  wharfage  and  storage,  use  of  cranes, 
lighterage,  dockage  and  other  sources  shall  be  collected  by  said  board  and 
paid  into  the  treasury  of  the  commonwealth. 

Section  5.    This  act  shall  take  effect  upon  its  passage. 

As  the  existing  pier  was  already  built,  and  the  harbor  line 
established  bj^  the  Legislature  for  this  portion  of  the  water 
front,  a  new  line  was  established  by  chapter  378  of  the  iVcts  of 
1914  to  permit  of  the  proposed  extension  of  the  pier. 

Plans  were  prepared  by  the  Chief  Engineer  of  the  Board  and 
its  regular  engineering  force  for  the  construction,  withiu  the  ap- 
propriation of  $350,000,  of  a  single  pier  which,  with  the  berth 
on  each  side,  will  occupy  the  space  now  covered  by  the  two 
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piers  referred  to  in  the  act;  but  a  careful  stud}^  of  the  situation 
showed  that  this  was  unavoidable  if  a  pier  was  to  be  provided 
with  adequate  facilities  and  ample  berth  room  to  meet  require- 
ments of  modern  commerce. 

This  plan  has  been  submitted  to  the  United  States  En- 
gineers for  approval  of  extension  of  the  pier  beyond  the  harbor 
line  previously  established  by  the  War  Department.  Proposals 
have  also  been  advertised  for  the  construction  of  the  pier  and 
shed,  on  both  a  solid-fill  and  open-pier  type  of  design. 

The  property  to  be  developed  adjoins  the  location  of  the  Old 
Colony  Railroad,  and  is  immediately  north  of  the  piers  and 
steamboat  lines  to  New  York  City,  Nantucket,  Marthas  Vineyard 
and  Cuttyhunk,  and  the  ferry  to  Fairhaven. 

The  main  ship  channel,  dredged  by  the  Federal  government, 
extends  in  front  of  the  property,  with  a  depth  of  25  feet  at 
mean  low  water. 

The  proposed  pier  will  be  119  feet  in  width  between  the  out- 
side faces  of  fender  piles.  On  the  northerly  side  there  will  be 
a  berth  600  feet  long,  and  on  the  southerly  side  the  berth  will  be 
675  feet  long.  The  depth  of  water  in  each  berth  will  be  25  feet 
at  mean  low  tide.     The  mean  range  of  tides  is  about  3^  feet. 

The  distance  from  the  head  of  the  northerly  berth  to  the 
steam  railroad  location  is  175  feet,  which  provides  ample  room 
for  track  connections  between  the  pier  and  the  railroad. 

The  plan  also  provides  for  a  two-story  steel  shed  on  the  outer 
portion  of  the  pier,  to  be  105  feet  wide  and  300  feet  long. 

A  paved  driveway  43  feet  wide  extends  through  the  shed  with 
two  tracks  and  a  platform  on  each  side  of  the  driveway,  31  feet 
wide,  where  the  freight  will  be  handled  entirely  under  cover. 
Freight  that  is  to  be  stored  for  any  length  of  time  will  be 
lifted  to  the  second  floor  by  electric  elevators. 

The  shed  is  designed  to  be  built  entirely  of  steel  and  concrete, 
and  will  be  equipped  with  an  automatic  sprinkler  system  to 
protect  its  contents  from  fire. 

The  design  for  the  solid-fill  piers  calls  for  concrete  and  granite 
walls  on  a  pile  and  timber  platform,  with  a  concrete  curtain 
wall  below  the  platform  to  retain  the  fill  and  protect  the  piles 
from  the  action  of  the  toredo  or  limnoria.  Bulkhead  walls  at 
the  head  of  the  berths  will  be  built  of  the  same  design. 
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The  open-pier  design,  which  is  a  cheaper  type  of  construction, 
calls  for  a  steel  and  concrete  deck  carried  on  cylinder  piers 
built  with  timber  piles  surrounded  with  concrete. 

Teaming  is  provided  for  by  a  direct  connection  from  the 
piers  to  Union  Street  over  a  protected  crossing.  Connection 
will  also  be  provided  with  the  New  York  pier  and  the  Fairhaven 
ferry. 

A  plan  of  the  pier  to  be  built  is  printed  herewith. 

It  is  expected  that  construction  work  will  be  started  early  in 
1915  and  finished  within  a  year  thereafter.  The  Board,  after  an 
examination  and  consideration  of  the  present  commerce  and 
business  of  the  port  of  New  Bedford,  believes  confidently  that 
the  pier  can  be  operated  at  a  profit  to  the  Commonwealth. 

Operations  by  the  Federal  Government. 

Harbors  of  New  Bedford  and  Fairhaven.  —  The  actual  project  with  all 
modifications  under  which  work  is  now  in  progress  provides  for  a  channel 
300  feet  wide  from  Buzzards  Bay  to  the  north  end  of  Fish  Island  just 
above  the  New  Bedford  and  Fairhaven  bridge,  with  a  turning  basin  above 
the  bridge  and  an  anchorage  area  of  about  114  acres  below  the  bridge 
between  New  Bedford  and  Fairhaven  and  extending  to  the  harbor  Une  on 
the  New  Bedford  side,  together  with  short  channels  above  and  below  the 
bridge  in  the  old  passage  between  New  Bedford  and  Fish  Island  connecting 
with  the  other  areas  now  being  dredged.  AU  of  the  above  dredging  is  to  a 
depth  of  25  feet  at  mean  low  water.  In  addition  to  which  it  is  proposed 
to  dredge  a  channel  up  the  Acushnet  River  to  a  depth  of  18  feet  at  mean 
low  water  and  a  width  of  100  feet  to  Belleville.  This,  however,  is  condi- 
tional upon  the  local  authorities  building  a  new  bridge  and  wharf  as  de- 
scribed above. 

No  works  of  improvement  were  in  progress  during  the  fiscal  year. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1914,  was  1524,092.45,  exclusive  of  outstanding  liabih- 
ties,  all  of  which  was  for  new  work. 

The  total  expended  on  all  projects  for  this  work  to  the  end  of  the  fiscal 
year  is  $694,801.45,  including  $41.28,  receipts  from  sales,  and  $3,000  ap- 
propriated August  30,  1852,  for  survey  of  Taunton  River  and  New  Bedford 
Harbor. 

At  the  end  of  the  fiscal  year  about  81  per  cent  of  the  general  project  had 
been  completed,  with  the  following  results :  A  channel  300  feet  wide  and 
25  feet  deep,  from  Buzzards  Bay  to  the  anchorage  area  at  the  north  end 
of  Pahners  Island;  an  anchorage  area  of  about  114  acres,  25  feet  deep, 
except  over  a  strip  about  40  feet  wide  along  the  southwest  side,  over  some 
shoal  spots  that  were  left  when  dredging  was  stopped,  and  over  a  ledge  of 
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rock  at  the  north  end  of  Pahners  Island,  where  the  least  depth  is  15.5  feet; 
a  channel  from  the  anchorage  area  through  the  drawbridge,  varying  in 
width  from  400  to  250  feet  and  25  feet  depth,  except  close  to  the  bridge, 
where  it  is  but  18  feet  deep,  owing  to  the  crossing  of  a  city  water  pipe, 
arrangements  for  the  lowering  of  wliich  are  now  under  consideration;  and 
a  turning  basin  above  the  bridge  of  about  600  by  900  feet  with  25  feet 
depth.  Above  this  turning  basin  for  a  distance  of  about  2  miles  there  is  a 
natural  channel  up  the  Acushnet  River,  varying  in  depth  from  18  to  6  feet. 
The  deepening  of  this  channel  has  not  been  undertaken  yet,  as  it  is  de- 
pendent upon  certain  expenditures  to  be  made  by  the  local  authorities  as 
described  above,  which  have  not  been  made.  The  depth  of  water  that  can 
be  carried  into  the  harbor  is  now  25  feet.  The  shoalest  part  of  the  pro- 
posed improvement  is  about  6  feet.  AU  depths  are  referred  to  the  plane 
of  mean  low  water;  the  mean  range  of  the  tide  is  4  feet.  The  length  of  the 
improved  section  is  about  3.2  miles.  The  head  of  navigation  is  at  Belle- 
ville, the  local  name  given  to  the  northern  part  of  New  Bedford,  about  2.15 
miles  above  the  improvements  already  made. 

The  commerce  of  the  harbor  in  1913  amounted  to  about  1,491,046  short 
tons,  consisting  mostly  of  coal,  building  materials,  general  merchandise, 
and  cotton,  valued  at  $46,360,645.43. 

The  amount  asked  for  for  expenditure  during  the  ^'■ear  ending  June  30, 
1916,  is  for  maintenance  of  the  approach  channel  and  anchorage  area,  the 
removal  of  the  ledge  rock  at  the  north  end  of  Palmers  Island,  and  removal 
of  shoals  in  the  anchorage  area. 

Total  appropriations  by  the  United  States  to  June  30,  1914, 

S754,310.  ■ 

Newburyport  Harbor. 

Operations  by  the  Federal  Government. 

The  water  front  of  Newburyport  is  on  the  south  bank  of  the  Merrimac 
River,  about  2|  miles  above  the  mouth  and  about  58  miles  by  water 
north  of  Boston.    The  river  at  this  point  is  about  one-fourth  of  a  mile  wide. 

In  its  original  condition  the  outlet  of  the  Merrimac  River,  which  between 
Plum  Island  and  Salisbury  Point  was  1,000  feet  wide  and  30  feet  deep  at 
mean  low  water,  was  obstructed  by  a  sand  bar,  nearly  a  mile  outside, 
through  which,  in  1880,  a  narrow  channel  about  7  feet  deep  at  mean  low 
water  was  maintained  by  the  current  of  the  river. 

Prior  to  specific  appropriations  for  Newburyport  Harbor  funds  appli- 
cable to  Merrimac  River,  of  which  it  is  the  estuary,  were  devoted  to  re- 
moving a  sand  bar  and  constructing  a  breakwater  at  the  river's  mouth, 
1828  to  1836,  and  to  removing  obstructing  ledges,  piers,  and  wi'ecks,  1870 
to  1880. 

The  original  project  adopted  by  the  act  of  June  14,  1880,  which  is  the 
existing  project,  is  published  (with  map)  in  the  Annual  Report  of  the  Chief 
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of  Engineers  for  1881,  page  502,  and  is  to  create  at  the  outer  bar  a  perma- 
nent channel  1,000  feet  wide,  and  at  least  17  feet  deep  at  mean  low  water  by- 
constructing  two  converging  jetties,  projecting  one  from  the  north  shore 
2,910  feet,  the  other  from  the  south  shore  1,500  feet  (reduced  in  1883,  in 
changing  its  direction,  to  1,320  feet),  their  outer  ends  1,000  feet  apart, 
which,  with  the  protection  of  the  beach  in  their  vicinity,  was  estimated  in 
1881  to  cost  S365,000.  The  direction  of  jetties  and  shore  protection  was 
modified  in  1883,  and  in  1882  the  partial  closing  of  Plum  Island  Basin  with 
a  timber  dike  about  800  feet  long  and  5^  feet  above  mean  low  water  was 
added  to  the  project,  increasing  the  cost  (as  estimated  in  1884)  to  $375,000. 
In  1884  a  modification  of  the  project  provided  for  extending  both  jetties 
610  feet  parallel  to  the  axis  of  the  channel,  and  in  1886  for  increasing  the 
extension  to  1,000  feet,  increasing  the  cost  of  the  work,  as  estimated  in 
1897,  to  $599,547.49.    No  estimate  of  cost  of  maintenance  was  stated. 

The  modification  of  1884  changed  the  direction  of  both  the  north  and 
south  jetties  from  straight  jetties  ending  in  circular  mounds  to  bent  jetties. 
In  each  jetty  the  change  of  direction  was  made  on  a  gradual  curve,  the 
jetties  converging  until  their  center  lines  were  1,000  feet  apart,  and  then 
extending  parallel  for  a  distance  of  1,000  feet  (as  expressed  in  1886).  The 
1,000-foot  parallel  extension  of  the  jetties  being  thus  estimated  from  a 
point  where  convergence  ceases  instead  of  from  the  center  of  the  mounds 
at  the  outer  ends  of  the  jetties  as  formerly  proposed,  the  total  lengths  of 
the  jetties  as  now  projected  are  respectively  4,118  feet  for  the  north  jetty 
and  2,445  feet  for  the  south  jetty. 

The  river  and  harbor  act  of  June  25,  1910,  authorized  dredging  to  be  in- 
cluded as  a  part  of  the  existing  project. 

The  existing  project,  as  modified  from  time  to  time,  is  to  create  a  per- 
manent channel  through  the  outer  bar  1,000  feet  wide,  and  at  least  17  feet 
deep  at  mean  low  water  by  constructing  two  jetties,  projecting  one  from 
the  north  shore  and  the  other  from  the  south  shore,  converging  until 
1,000  feet  apart,  and  then  extending  seaward  parallel  to  the  axis  of  the 
channel  for  a  distance  of  1,000  feet;  total  length  of  north  jettj^,  4,118  feet; 
of  south  jetty,  2,445  feet;  and  the  partial  closing  of  Plum  Island  Basin 
by  a  timber  dike.  Dredging  through  the  bar,  if  found  advisable,  is  also 
included  in  the  project. 

The  object  of  the  improvement  is  to  give  easy  access  at  high  tide  to  the 
wharves  at  Newburyport  for  vessels  drawing  17  feet  approximately. 

During  the  fiscal  year  15,466  tons  of  stone  were  deposited,  under  con- 
tract, along  the  outer  1,250  feet  of  the  north  jetty  toward  completing  it  to 
the  project  width  of  15  feet  at  grade  12  feet  above  mean  low  water.  Total 
expenditure,  $12,649.57,  all  for  improvement. 

To  June  30,  1914,  the  amount  expended  on  the  project  was  $453,469.75, 
of  which  $10,389.68  was  for  maintenance.  In  addition,  $500  was  ex- 
pended in  1901  for  removal  of  North  Rock  under  authority  of  act  of  March 
3,  1899.  By  way  of  refundment,  $795.31  has  been  recovered  from  a  failing 
contractor. 
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The  total  amount  expended  to  June  30,  1914,  was  $453,969.7.5. 

The  project  is  about  85  per  cent  completed.  The  north  jetty  has  been 
completed  to  its  full  cross  section  for  a  length  of  2,868  feet,  and  the  south 
jetty  has  been  completed  except  for  a  distance  of  30  feet  at  its  outer  end. 

Plum  Island  Basin  has  been  closed  with  a  timber  dike  817  feet  long, 
5^  feet  high  above  mean  low  water,  except  near  the  middle,  where  a  weir 
150  feet  long  and  2  feet  above  mean  low  water  was  left  temporarily'',  and  two 
sand  catchers,  respectively  480  and  572  feet  in  length,  have  been  built  in 
rear  of  the  south  jetty. 

A  survey  of  the  bar  and  entrance  channel  in  June- July,  1914,  shows  a 
continued  tendency  of  the  channel  to  straighten  under  the  influence  of  the 
extension  of  the  north  jetty.  Compared  with  the  survey  of  1912  the  chan- 
nel across  the  bar  has  swung  to  the  north  more  nearlj^  parallel  to  the  line 
of  the  jetties,  and  inside  of  the  jetties  the  shoal  ground  on  the  Plum  Island 
side  has  receded  to  the  south,  straightening  the  channel  through  this  sec- 
tion of  the  river. 

June  30,  1914,  the  deepest  draft  that  can  cross  the  bar  at  the  mouth  of 
the  river  at  mean  low  water  under  favorable  conditions  is  13  feet,  but  the 
usual  draft  is  9  feet,  and  this  draft  can  be  carried  to  the  wharves  at  New- 
buryport,  alongside  some  of  which  there  is  a  depth  of  12  to  15  feet  at  low 
water. 

The  tidal  range  at  the  bar  is  7.7  feet  and  at  Ncwburyport  7.6  feet. 

It  is  reported  that  the  improvement  made  has  reduced  freight  rates  25 
cents  per  ton,  and  that  if  the  projected  depth  of  17  feet  at  mean  low  water 
be  obtained  over  the  outer  bar  it  would  still  further  reduce  the  freight  rates 
15  to  25  cents  per  ton. 

Total  appropriations  by  the  United  States  to  June  30,  1914, 
$473,500. 

Nantucket  Harbor. 

Operations  by  the  Federal  Government. 

The  existing  project,  adopted  June  14,  1880  (House  Doc.  No.  18,  46th 
Cong.,  2d  sess.;  p.  423,  Annual  Report  of  Chief  of  Engineers  for  1880, 
Part  I),  and  modified  July  21,  1885  (p.  564,  Annual  Report  of  the  Chief  of 
Engineers  for  1885),  provides  for  the  construction  of  two  converging  jetties 
on  either  side  of  the  entrance  to  the  harbor  and  for  dredging  when  neces- 
sary in  order  to  obtain  a  channel  depth  of  from  12  to  15  feet  at  mean  low 
water.  Estimated  cost,  $375,000,  exclusive  of  cost  of  dredging.  In  1905 
a  further  modification  of  the  project  was  made  by  adding  $100,000  for 
dredging  to  the  original  estimated  cost  of  the  project,  making  the  total  esti- 
mated cost  $475,000. 

The  actual  project  under  Avhich  work  is  at  present  conducted  provides 
for  securing  channel  depth  of  12  to  15  feet  at  mean  low  water  from  Nan- 
tucket Sound  into  the  harbor,  that  depth  to  be  secured  and  maintained  by 
means  of  converging  jetties  and  by  dredging  between  them. 
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The  object  of  the  improvement  is  to  make  a  harbor  of  refuge  for  vessels 
plying  between  points  north  and  south  of  Cape  Cod.  Incidentally  it  forms 
a  commercial  harbor  for  the  island  of  Nantucket.  So  far  as  known  it  has 
never  been  used  to  any  great  extent  as  a  harbor  of  refuge. 

During  the  fiscal  year  ending  June  30,  1914,  the  work  under  a  contract 
for  enlarging  the  jetty  channel  to  about  450  feet  width  and  15  feet  depth 
at  mean  low  water  was  commenced  on  April  21  and  was  in  progress  at  the 
close  of  the  fiscal  year.  Operations  during  the  year  have  been  mainly  for 
new  work  for  which  $12,558.&1  has  been  expended.  Of  this  amount  $1,250 
was  for  maintenance. 

The  amount  expended  on  the  existing  project  up  to  that  time,  exclusive 
of  outstanding  liabilities,  was  $484,362.61,  of  which  $86,772.85  was  for 
maintenance.  Of  the  maintenance  expenditures,  $7,210  was  used  on  the 
west  jetty,  $6,312.90  on  the  east  jetty,  and  $73,249.95  for  dredging. 

The  total  expended  on  all  projects  for  the  locality  to  the  end  of  the  fiscal 
year  is  $530,097.36. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1914,  the  eastern  jetty 
had  been  built  to  its  full  length,  but  only  of  partial  cross  section;  the  west 
jetty  had  been  built  out  83  per  cent  of  its  total  projected  length.  In  1912 
a  channel  was  dredged  to  a  depth  of  15  feet  and  approximately  200  feet 
wide  with  a  central  portion  17  feet  deep  and  100  feet  wide,  the  plane  of 
reference  being  mean  low  water.  This  channel  is  now  being  widened  to 
450  feet,  with  a  least  depth  of  15  feet.  The  depth  on  the  outer  bar  has 
been  redredged  to  15  feet  so  that  a  channel  of  that  depth  is  available  into 
the  harbor.  The  length  of  the  channel  between  the  inside  and  outside 
17-foot  contours  is  1.4  miles. 

Total  appropriations  by  the  United  States  to  June  30,  1914, 
$576,373.50. 

Total  appropriations  by  the  Commonwealth  to  Dec.  1,  1914, 
$42,058.63. 

Total  expenditures  by  the  Commonwealth  to  Dec.  1,  1914, 
$42,779.78. 

NOBSCUSSETT   PoiNT,  DeNNIS. 

On  Feb.  4,  1914,  a  petition  of  Richard  H.  Hefler,  under  chap- 
ter 481  of  the  Acts  of  1909,  for  the  construction  of  a  breakwater 
in  Barnstable  Bay  at  Nobscussett  Point  in  the  town  of  Dennis, 
was  presented,  and  a  hearing  held  on  March  3,  1914. 

An  examination  was  made  of  this  locality,  plans  and  specifi- 
cations prepared,  and  proposals  received  July  14,  1914.  On 
Aug.  11,  1914,  a  contract  was  entered  into  with  William  H. 
Connor  for  building  a  pile  and  timber  breakwater.  The  contract 
price  for  this  work  is  the  lump  sum  of  $6,800. 
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Work  under  this  contract  has  not  been  commenced. 

Contributions :  — 
Private  parties,  1914, $1,200 

Amount  expended  during  the  year,  $82. .37. 

NoNQUiTT,  Dartmouth. 
On  March  3,  1914,  further  hearing  was  held  on  the  petition 
of  Henry  F.  Noyes,  and  others,  under  the  provisions  of  chapter 
481  of  the  Acts  of  1909,  for  the  construction  of  a  breakwater  in 
Buzzards  Bay,  extending  from  the  shore  at  Nonquitt  in  the 
town  of  Dartmouth.  This  matter  is  still  pending.  After  a 
survey  has  been  made  and  estimate  of  cost  prepared  the  matter 
will  be  taken  up  for  further  consideration  and  decision. 

North  River,  Scituate. 
Reference  is  made  to  House  Document  No.  1850  of  1915  for 
report  of  the  Board  relating  to  this  river. 

Onset  Bay. 

The  work  of  dredging  a  channel  2,500  feet  long  from  Wickets 
Island  to  the  steamboat  wharf  in  Onset  in  the  town  of  Ware- 
ham,  the  bottom  width  to  be  100  feet  and  the  depth  10  feet  at 
mean  low  water,  and  the  dredging  of  a  turning  basin  to  the 
same  depth,  150  by  300  feet,  which  was  in  progress  at  the  date 
of  the  last  report,  was  completed  Dec.  13,  1913;  49,297  cubic 
yards  of  material  were  dredged  and  deposited  at  the  dumping 
ground  in  Buzzards  Bay  at  28f  cents  per  cubic  yard,  the  con- 
tract price,  at  a  cost  of  $13,988.02. 

Contribution :  ■ — ■ 
Town  of  Wareham,  1913, $1,000 

Amount  expended  during  the  year,  $8,154.30. 
Total  expenditure  to  Dec.  1,  1914,  $15,067.89. 

Pamet  River,  Truro. 
The  work  of  building  a  timber  bulkhead  on  the  water  side  of 
the  dike  at  Cornhill  near  the  old  outlet  of  Pamet  River,  Truro, 
in  progress  at  the  date  of  the  last  report,  was  completed  Feb. 
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15,  1914.  The  bulkhead  is  located  on  the  channel  side  of  the 
dike  from  a  point  near  the  Cornhill  end,  southerly  a  distance  of 
324  feet.  It  is  built  of  3-inch  spruce  plank  driven  into  the 
sand  and  secured  in  line  by  timber  ties  fastened  to  piles  driven 
in  the  dike.  A  spur  bulkhead  about  76  feet  long  was  also  built 
across  the  old  channel  with  planks  and  piling.  When  the  work 
was  begun  it  was  thought  that  the  construction  of  the  bulk- 
head on  the  side  of  the  channel  to  close  the  break  through  the 
dike  would  be  sufficient,  as  the  old  outlet  appeared  to  be  filling 
with  sand,  but  it  was  later  found  necessary  to  close  the  channel 
with  a  spur  bulkhead  to  prevent  the  longitudinal  bulkhead 
from  being  undermined  by  the  current.  The  old  outlet  is  now 
completely  closed,  the  old  channel  above  and  below  the  spur 
rapidly  filling  with  sand,  and  the  erosion  of  the  shore  at  Corn- 
hill  has  stopped.  This  work  was  done  under  an  agreement  with 
Charles  W.  Snow  at  a  cost  of  $1,200. 

The  work  of  improvement  at  this  river,  petitioned  for  under 
chapter  481  of  the  Acts  of  1909,  referred  to  in  the  report  of  the 
Board  for  1913,  has  been  further  considered  this  year,  but  in- 
volves a  larger  allotment  than  is  possible  from  the  funds  at  the 
disposal  of  the  Board. 

Contribution :  — 
Town  of  Truro,  1914, $200 

Amount  expended  during  the  year,  $1,287.71. 
Total  expenditure  to  Dec.  1,  1914,  $1,414.98. 

Paskamansett  River. 

On  Feb.  19,  1914,  a  petition  of  the  selectmen  of  Dartmouth, 
and  others,  for  the  improvement  of  Paskamansett  River  in 
the  town  of  Dartmouth,  was  received.  A  hearing  on  this  peti- 
tion was  held  March  24,  1914. 

The  Board  directed  that  a  survey  and  estimate  of  the  cost 
of  improving  the  mouth  of  this  river  be  made,  and  later  voted 
to  set  aside  $2,500  for  the  work.  A  project  for  the  construc- 
tion of  a  pile  and  timber  jetty  has  been  prepared  and  will  be 
carried  out  in  the  spring  of  1915. 
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Plymouth  Harbor. 

An  account  of  the  work  done  by  the  Commonwealth  for  the 
improvement  of  this  harbor,  with  statement  as  to  the  various 
projects,  appropriations  and  expenditures  of  the  Federal  gov- 
ernment for  said  harbor,  is  given  in  the  report  of  this  Board  for 
the  year  1913. 

On  Oct.  20,  1914,  a  petition  of  the  Plymouth  Cordage  Com- 
pany, under  the  provisions  of  chapter  481  of  the  Acts  of  1909, 
for  the  excavation  of  a  channel  in  Plymouth  Harbor,  was 
presented.     No  action  has  yet  been  taken  on  this  petition. 

The  existing  project  of  the  United  States  provides  for  the  im- 
provement of  the  harbor  by  dredging  a  channel  18  feet  deep  at 
mean  low  water  from  that  depth  in  the  bay  to  the  town  wharves, 
about  200  feet  wide,  increased  at  the  entrance  and  on  curves, 
at  a  total  estimated  cost  of  $167,000.  By  act  of  March  4,  1913, 
Congress  appropriated  S83,500  for  carrying  out  this  project,  ex- 
penditure of  this  amount  being  conditioned  upon  the  defray- 
ing of  the  remaining  half  of  the  expense  by  the  Commonwealth 
of  Massachusetts  or  other  interests.  In  June,  1913,  by  chapter 
132  of  the  Resolves  of  1913,  the  Commonwealth  appropriated 
$83,500  to  be  used  in  connection  with  the  appropriation  by  Con- 
gress for  the  improvement  of  this  harbor.  This  sum  was  accord- 
ingly paid  by  the  State  Treasurer  to  the  Secretary  of  War  by 
check  dated  Aug.  14,  1913. 

On  Feb.  28,  1914,  a  contract  was  entered  into  between  the 
United  States  and  Eugene  Breymann  for  dredging  in  this 
harbor  under  the  provisions  of  the  River  and  Harbor  Act  ap- 
proved March  4,  1913.  The  Board  is  informed  that  the  dredg- 
ing up  to  the  inner  basin  was  practically  completed  at  the  date 
of  this  report,  except  for  the  clearing  up  of  certain  shoals.  It 
is  probable  that  two  months  more  of  work  will  complete  this 
improvement. 

The  contract  price  for  this  work  is  11|  cents  per  cubic  yard, 
scow  measurement.  At  this  figure  the  dredging  of  the  total 
estimated  amount,  689,000  cubic  yards,  exclusive  of  overdepth, 
would  cost  $79,235.  Assuming  that  the  estimated  amount  of 
material  would  be  somewhat  increased  by  the  dredging  neces- 
sary to  make  the  required  depth  and  width  of  channel,  and 
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that  inspection  and  other  necessary  expenditures  would  in- 
crease the  amount  20  per  cent.,  the  probable  cost  in  round 
numbers  would  be  $95,000,  or  $72,000  less  than  the  estimated 
cost  of  the  improvement  as  stated  in  the  River  and  Harbor 
Act  aforesaid.  In  other  words,  the  Commonwealth  has  already 
paid  to  the  Federal  government,  under  the  resolve  of  1913 
aforesaid,  about  $36,000  in  excess  of  one-half  the  actual  total 
cost  of  carrying  out  the  government  project,  which  should  re- 
vert to  the  State  treasury. 

Appropriation :  • — • 
Chapter  132,  Resolves  of  1913, $83,500  00 

Contributions :  — 
By  the  town  of  Plymouth,  and  others, $71,294  55 

Total  expenditure  by  the  Commonwealth  to  Dec.   1,   1914, 
7,245.61.1 


Operations  by  the  Federal  Government. 

Harbor  at  Plymouth.  —  The  existing  project  for  dredging  was  adopted 
by  the  act  of  March  4,  1913  (H.  Doc.  No.  1194,  62d  Cong.,  3d  sess.,  with 
map),  and  is  to  dredge  a  channel  18  feet  deep  at  mean  low  water  from  that 
depth  in  the  bay  to  the  town  wharves,  200  feet  wide,  increased  at  the  en- 
trance and  on  curves,  at  a  total  estimated  cost  of  $167,000  for  first  con- 
struction and  approximately  $5,000  annually  for  maintenance.  By  that 
act  one-half  of  the  amount  ($83,500)  was  appropriated,  the  adoption  of  the 
project  and  the  expenditure  of  the  appropriation  being  conditional  upon 
the  Commonwealth  of  Massachusetts  or  other  interests  defraying  the  re- 
maining half  of  the  expense. 

No  work  was  done  during  the  fiscal  year  on  the  project  for  beach  protec- 
tion. 

During  the  last  half  of  the  fiscal  year,  under  the  approved  project  for 
dredging,  specifications  were  issued,  contract  was  made,  and  148,544  cubic 
yards  of  material  were  dredged  under  the  contract.  Expenditure, 
$9,291.41,   all  for  improvement. 

The  amount  expended  on  the  existing  projects  for  beach  protection  and 
dredging  to  June  30,  1914,  was  $109,467.69,  of  which  $100,176.28,  including 
$18,800  for  maintenance,  was  expended  for  beach  protection  and  $9,291.41 
for  dredging. 

The  total  amount  expended  on  all  projects  to  June  30,  1914,  is  $312,- 
281.33. 

1  Including  $83,S00  to  be  expended  by  the  United  States  government,  and  $71,294.55  con- 
tributed by  the  municipality  and  others. 
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The  maximum  draft  that  can  be  carried,  June  30,  1914,  at  mean  low 
water,  over  the  shoalest  part  of  the  locality  under  improvement  is  10  feet. 

The  mean  range  of  tide  is  10.1  feet. 

It  is  reported  by  the  harbor  master  at  Plymouth  that  the  improvement 
of  this  locality  by  the  United  States  has  effected  a  saving  of  50  cents  per 
ton  in  freight  rates. 

No  estimate  of  additional  funds  required  is  submitted,  for  the  reason 
that  the  available  funds  in  hand  are  sufficient. 

Total  appropriations  by  the  United  States  to  June  30,  1914, 
$393,081.90. 

Provincetown  Harbor. 

Operations  hy  the  Federal  Government. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  approved 
June  25,  1910,  and  provides  for  further  improvement  by  the  construction 
across  House  Point  Island  Flats,  from  Stevens  Point  to  Wood  End,  of  a 
rubblestone  dike  5  feet  wide  at  the  top,  15  feet  above  mean  low  water;  also 
a  300-foot  extension  of  the  Long  Point  beach  protection  and  bringing  it  up 
to  grade  where  necessary,  all  at  an  estimated  cost  of  $140,000,  in  accordance 
with  the  report  (with  map)  printed  in  House  Document  No.  821,  Sixty- 
first  Congress,  second  session.  No  estimate  of  cost  of  maintenance  was 
given.  No  modification  has  been  made  in  the  existing  project  since  its 
adoption. 

During  the  fiscal  year  the  dike  across  House  Point  Island  Flats  was 
completed  (June  26,  1914).    Expenditure,  $27,235.52,  for  improvement. 

Total  amount  expended  on  the  existing  project  to  June  30,  1914,  was 
$118,331.49,  aU  for  improvement. 

The  amount  expended  on  all  projects  to  June  30,  1914,  was  $334,131.93. 

The  preservation  of  the  harbor,  whose  importance  as  a  harbor  of  refuge 
requires  no  elaboration,  depends  upon  the  maintenance  of  the  barrier 
from  Abel  Hill  to  Long  Point  as  a  protection  against  westerly  and  south- 
westerly seas.  Since  the  commencement  of  the  improvement  it  has  been 
sought  to  maintain  this  barrier  by  means  of  timber  structures  of  temporary 
character,  designed  to  catch  and  hold  the  sand  moved  by  the  sea  and  wind. 

A  breakwater  for  the  protection  and  preservation  of  the  outer  end  of 
Long  Point  was  completed  in  1883. 

Although  in  the  vicinity  of  and  below  Wood  End  the  timber  structures 
have  been  partially  successful  in  accumulating  sand  moved  by  the  wind, 
for  the  greater  part  of  the  distance  between  Abel  HiU  and  Wood  End  they 
have  failed  in  the  long  run  to  accomplish  their  purpose,  due  to  the  absence 
of  any  great  quantity  of  wind-driven  sand,  and  to  the  inability  of  light 
timber  structures  to  withstand  the  inroads  of  the  sea,  and  now  for  a  con- 
siderable part  of  this  distance  there  exists  between  the  ocean  and  the 
harbor  only  a  light,  sand-filled,  wooden  bulkhead,  built  on  the  beach 
whose  crest  is  below  the  level  of  spring  tides. 
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The  rubblestone  dike  has  been  completed  across  House  Point  Island 
Flats  from  the  vicinity  of  Stevens  Point  to  a  point  northeasterly  from 
Wood  End  Light. 

The  extension  of  the  beach  protection  at  Long  Point,  contemplated  in 
the  river  and  harbor  act  of  June  25,  1910,  is  not  considered  necessary  at 
the  present  time. 

The  commerce  of  this  port  is  a  small  factor  in  this  improvement  com- 
pared with  the  preservation  of  this  very  excellent  and  important  harbor  of 
refuge. 

As  all  needed  protective  work  has  been  completed,  and  funds  in  hand 
are  sufficient  for  maintenance,  no  estimate  of  additional  funds  required  is 
submitted. 

Total  appropriations  by  the  United  States  to  June  30,  1914, 
$365,828.44. 

Reference  is  made  to  House  Document  No.  1850  of  1915  for 
report  of  the  Board  relating  to  this  harbor. 

Rock  Harbor,  Orleans. 

Improvements  carried  out  by  the  Commonwealth  at  this 
harbor  up  to  the  year  1910  comprised  the  excavation  of  a  chan- 
nel about  1,300  feet  long  and  50  feet  wide  on  the  bottom  to  the 
plane  of  mean  low  water.  <  The  inner  end  of  this  channel  was 
enlarged  to  form  an  anchorage  basin  about  200  feet  long  and 
100  feet  wide. 

In  1910  and  1912  petitions  under  chapter  481  of  the  Acts 
of  1909  for  further  improvement  of  the  harbor  were  presented. 
Hearings  were  held,  a  survey  made,  and  an  estimate  of  cost 
prepared  for  carrying  out  a  project  involving  the  dredging  of  a 
channel  50  feet  wide  on  the  bottom,  2  feet  in  depth  above  the 
level  of  mean  low  water,  and  extending  across  the  flats  from  a 
point  2,500  feet  northwesterly  from  the  entrance  to  the  harbor 
to  a  point  inside  the  harbor  500  feet  above  the  entrance.  Pro- 
posals received  for  doing  this  work  were,  in  the  opinion  of  the 
Board,  excessive,  and  were  rejected. 

On  Feb.  19, '1914,  the  Board  received  a  petition  from  the 
selectmen  of  Orleans,  and  others,  under  chapter  481  of  the 
Acts  of  1909,  for  further  improvement  of  this  harbor,  it  being 
urged  by  the  petitioners  that,  owing  to  the  existing  condition 
of  the  channel,  fishing  boats,  of  which  there  are  a  considerable 
number,   cannot  leave  harbor  except  about  two  hours  before 
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high  water,  and  cannot  enter  harbor  with  their  fare  except 
about  two  hours  after  high  water.  The  work  petitioned  for 
would  enable  the  boats  to  pass  out  of  the  harbor  four  hours 
before  and  after  high  water,  which  would  be  of  great  benefit 
to  the  people.  It  was  represented  that  some  30  boats  were  en- 
gaged in  the  quahaug  fisheries,  the  value  of  boats  about  $12,000 
and  the  estimated  value  of  the  catch  in  1911  about  $35,000. 
It  was  further  stated  by  the  petitioners  that  the  town  of  Or- 
leans would  contribute  $400  toward  the  cost  of  the  work. 

An  examination  and  estimate  of  cost  of  the  desired  work 
was  subsequently  prepared,  and  proposals  for  carrying  out  the 
same  received  April  28,  1914.  Decision  in  this  matter  was 
deferred  until  after  an  inspection  of  the  localicy  and  further  ex- 
amination, and  on  June  16,  1914,  a  contract  was  entered  into 
with  Dennis  F.  Crowley  to  excavate  a  channel  50  feet  wide  on 
the  bottom,  2  feet  above  mean  low  water,  and  to  extend  the 
same  across  the  fiats  from  a  point  2,500  feet  northwesterly 
from  the  entrance  to  the  harbor  to  a  point  within  the  harbor 
500  feet  above  the  entrance.  It  was  provided  that  the  exca- 
vated material  might  be  deposited  on  the  adjoining  flats  or  on 
the  banks  of  the  creek,  at  such  place  or  places  as  should  be  ap- 
proved. The  amount  of  material  to  be  removed,  including 
slopes,  was  estimated  to  be  about  14,000  cubic  yards,  situ 
measurement.  The  contract  price  for  dredging  the  channel  and 
depositing  the  dredged  material  was  the  lump  sum  of  $6,870,  all 
work  to  be  completed  on  or  before  Nov.  1,  1914. 

In  July,  1914,  the  Board  was  requested  by  the  selectmen  of 
the  town  of  Orleans,  boatmen  and  other  parties  interested  to 
change  the  course  of  the  channel  so  that  the  same  might  con- 
form more  closely  to  what  the  applicants  claimed  is  the  present 
channel  across  the  beach.  An  examination  was  made  of  the 
locality,  in  company  with  representatives  of  the  parties  desiring 
the  change,  and  they  advocated  the  location  of  the  outer  end 
of  the  channel  about  1,050  feet  south  of  the  outer  end  of  the 
channel  shown  on  plan  accompanying  the  above  contract,  and 
that  no  change  be  made  in  the  location  of  the  inshore  end  of 
the  proposed  channel.  There  being  no  opposition  to  this  pro- 
posed change  of  location  the  contractor  was  directed  to  carry 
out  his  work  in  accordance  therewith.    All  work  was  completed 
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Sept.  12,  1914.  The  greater  part  of  the  excavated  material  was 
deposited  on  the  flats  and  bank  on  the  south  side  of  the  chan- 
nel. 

Contribution :  — • 
Town  of  Orleans,  1914, $400 

Amount  expended  during  the  year,  $7,063.09. 
Total  expenditure  co  Dec.  1,  1914,  $12,489.48. 

RocKPORT  Harbor. 

Id  May,  1914,  the  Board  took  up  the  matter  of  widening  the 
channel  in  this  harbor,  action  being  based  on  a  commuitication 
from  the  selectmen  of  the  town  of  Rockport  printed  with  the 
report  of  the  Board  for  1913,  and  directed  the  Chief  Engineer 
to  make  an  examination  and  report.  Proposals  for  dredging 
were  received  and  considered  on  July  7,  1914,  and  it  was  sub- 
sequently voted  to  lay  this  matter  on  the  table.  After  further 
investigation  the  proposal  made  by  the  Bay  State  Dredging 
Company,  Ltd.,  was  accepted,  and  the  Board  entered  into  a 
contract  on  Aug.  4,  1914,  with  said  company  to  dredge  a  chan- 
nel and  basin,  and  to  remove  bowlders  in  this  harbor  to  a  depth 
of  12  feet  at  mean  low  water,  the  length  of  the  channel  and 
basin  to  be  about  600  feet,  and  the  channel  to  be  100  feet  wide 
on  the  bottom.  The  contract  prices  were  as  follows:  for  dredg- 
ing channel  and  basin  and  disposing  of  the  dredged  material, 
373^^  cents  per  cubic  yard,  measured  in  scows;  for  excavating 
bowlders  in  excess  of  1  cubic  yard  and  not  greater  than  5  cubic 
yards  in  volume,  and  disposing  of  the  same,  $7.50  per  cubic 
yard. 

Work  was  completed  Sept.  29,  1914.  The  material  dredged 
and  deposited  at  sea  amounted  to  13,133  cubic  yards,  and  bowl- 
ders removed,  to  6.8  cubic  yards,  the  cost  of  which,  together 
with  extra  work  for  removing  a  rocky  shoal  outside  the  en- 
trance to  the  harbor,  under  the  provisions  of  the  contract,  was 
$5,175.88. 

During  dredging  operations  ledge  was  encountered,  being  a 
part  of  a  ledge  awash  at  low  water  on  the  southerly  side  of  the 
channel  at  the  harbor  entrance.  As  it  was  apparent  that  it 
would  be  of  great  assistance  to  vessels  using  this  harbor  if  the 
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ledge  were  marked  with  a  buoy  or  spindle,  request  was  made 
that  the  Federal  government  mark  the  same.  This  request  was 
favorably  acted  upon,  and  the  Board  was  informed  by  the 
United  States  inspector,  second  lighthouse  district,  under  date 
of  Oct.  24,  1914,  that  arrangements  had  been  made  to  establish, 
on  or  before  Nov.  15,  1914,  a  spar  buoy  for  marking  this  ledge. 

Amount  expended  during  the  year,  $4,588.44. 

Total  expenditure  to  Dec.  1,  1914,  $11,908.14. 

Salem  Harbor. 

Opetations  by  the  Federal  Government. 

The  existing  project,  adopted  by  the  act  of  March  3,  1905  (H.  Doc. 
No.  303,  58th  Cong.,  2d  sess.,  with  map;  Annual  Report  of  the  Chief  of 
Engineers,  1904,  p.  878),  is  to  provide  a  channel  10  feet  deep  at  mean  low 
water  from  that  depth  in  the  harbor  to  the  outer  end  of  the  wharves,  300 
feet  in  width  at  the  entrance,  gradually  narrowing  to  200  feet  at  Derby 
Wharf  Light,  at  an  estimated  cost  of  $12,000,  appropriated  in  full  bj''  the 
act  of  March  3,  1905.    No  estimate  of  cost  of  maintenance  was  stated. 

No  modification  has  been  made  in  the  existing  project  since  its  adoption. 

No  work  was  done  during  the  fiscal  year. 

To  June  30,  1914,  the  total  amount  expended  on  the  existing  project 
was  $11,500,  all  for  improvement. 

The  total  amount  expended  on  all  projects  to  June  30,  1914,  is  $63,- 
868.66. 

The  approved  project  was  completed  on  March  7,  1906,  since  which  time 
no  work  has  been  done. 

The  maximum  draft  that  can  be  carried  June  30,  1914,  to  Derby  Wharf 
Light,  the  limit  of  the  improvement,  is  about  8  feet  at  mean  low  water. 
During  the  coming  year  the  channel  will  be  redredged  to  the  depth  of  10 
feet. 

Total  appropriations  by  the  United  States  to  June  30,  1914, 
$72,500. 

Reference  is  made  to  House  Document  No.  1850  of  1915  for 
report  of  the  Board  relating  to  this  harbor. 

Salters  Point,  Dartmouth. 
On  March  3,   1914,   a  hearing  was  held  on  the  petition  of 
Alvin  F.  Waite,  and  others,  under  the  provisions  of  chapter  481 
of  the  Acts  of  1909,  for  the  construction  of  a  breakwater  in 
Buzzards  Bav  off  Salters  Point  in  the  town  of  Dartmouth, 
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Plans  and  estimates  of  cost  were  prepared  from  a  survey 
made  in  October^  1913,  and  proposals  received  June  16,  1914. 
On  that  date  a  contract  was  entered  into  with  E.  S.  Belden  & 
Sons  for  the  construction  of  a  stone  breakwater  and  the  re- 
moval of  rocks  near  the  proposed  structure.  The  contract 
prices  were  as  follows:  for  furnishing  stone  and  depositing  it  in 
place  in  the  breakwater,  $1.47  per  ton;  for  removing  rocks  and 
placing  same  in  breakwater  or  disposing  of  them  as  directed  by 
the  engineer,  $10  per  ton. 

This  work  was  completed  Oct.  21,  1914,  6,540  tons  of  stone 
being  placed  at  a  cost  of  $9,613.80. 

The  price  for  this  work  was  so  favorable  that  it  was  decided 
to  extend  this  breakwater,  within  the  lines  of  the  original  plan,. 
200  feet  westerly  from  Hunts  Rocks.  A  contract  for  this  exten- 
sion was  entered  into  on  Aug.  11,  1914,  with  E.  S.  Belden  & 
Sons  at  the  price  named  in  the  above  contract  for  furnishing 
and  depositing  stone. 

This  work  is  now  in  progress. 

Contributions :  — ^ 
By  private  parties,  1914, $1,500 

Amount  expended  during  the  year,  $9,421.86. 
Total  expenditure  to  Dec.  1,  1914,  $9,536.16. 

Sandwich  Harbor. 

A  survey  of  this  harbor  and  the  adjoining  territory  was  made 
in  1912,  with  a  view  to  making  a  channel  through  the  beach 
where  the  entrance  to  the  harbor  formerly  existed.  A  report 
with  estimates  of  cost  was  prepared  by  the  Chief  Engineer  in 
January,  1913,  and  extracts  therefrom  may  be  found  in  the 
report  of  the  Board  for  1913,  pages  98  and  99. 

Two  contracts  were  entered  into  on  Oct.  29,  1913,  as  fol- 
lows :  — 

With  the  J.  S.  Packard  Dredging  Company  to  excavate  a 
channel  in  the  location  and  of  the  dimensions  defined  in  the 
original  specifications  covering  all  the  work,  for  which  pro- 
posals were  received  in  September,  1913.  The  estimated 
amount  of  material  to  be  removed  under  this  contract  was 
about  45,000  cubic  yards,  scow  measurement,  and  the  contract 


1915.]  PUBLIC  DOCUMENT  — No.  11.  65 

price  35  cents  per  cubic  yard,  measured  in  scows.  It  was  pro- 
vided that  all  work  should  be  fully  completed  on  or  before 
June  1,  1914. 

With  William  Sears  and  James  H.  Connolly  for  protecting 
with  stone  riprap  the  easterly  bank  of  the  channel  to  be  exca- 
vated under  contract  with  the  J.  S.  Packard  Dredging  Com- 
pany, and  for  constructing  on  the  easterly  side  of  the  entrance 
channel  a  stone  and  concrete  jetty.  The  amount  of  stone  re- 
quired to  protect  the  bank  of  the  channel  was  estimated  to  be 
about  3,000  tons,  and  the  amount  of  concrete  about  450  cubic 
yards.  The  contract  prices  were  $3  per  ton  for  furnishing  and 
placing  stone,  and  |10  per  cubic  yard  for  providing  materials 
and  building  a  concrete  wall.  It  was  provided  that  all  work 
should  be  completed  on  or  before  June  1,  1914. 

Other  contracts  have  been  entered  into  as  follows :  — 

On  April  7,  1914,  with  the  J.  S.  Packard  Dredging  Company 
for  widening  and  deepening  the  channel  to  be  excavated  under 
contract  of  Oct.  29,  1913,  with  said  company,  across  the  spit  or 
point  of  sand  about  J  mile  northwesterly  from  the  present 
entrance  to  this  harbor,  the  channel  to  be  dredged  or  exca- 
vated to  a  depth  of  4  feet  at  mean  low  water  and  75  feet  wide 
on  the  bottom.  The  amount  of  material  to  be  removed  was 
estimated  to  be  about  20,000  cubic  yards  measured  in  situ. 
The  contract  price  for  dredging  channel  and  disposing  of  the 
dredged  material  on  land  was  35  cents  per  cubic  yard,  deter- 
mined by  cross-section  measurement  of  the  excavation.  It  was 
required  that  the  work  be  completed  on  or  before  June  1,  1914. 

On  April  7,  1914,  with  William  Seaps  and  James  H.  Connolly 
to  construct  a  stone  and  concrete  jetty  on  the  west  side  of  the 
entrance  to  the  new  channel  to  Sandwich  Harbor.  It  was  esti- 
mated that  it  would  require  about  1,000  tons  of  stone  and 
about  300  cubic  yards  of  concrete  to  complete  this  jetty.  The 
contract  provided  that  the  outer  end  of  the  west  bank  of  the 
excavated  channel  be  protected  by  a  short  jetty  composed  of 
concrete  wall  with  a  facing  of  granite  quarry  grout.  The  con- 
tract prices  were:  for  furnishing  stone  and  depositing  it  in 
place  in  the  jetty,  and  all  incidental  work,  $3  per  ton;  for 
furnishing  the  materials  and  building  concrete  wall,  including 
the  cost  of  excavating,  back-filling,  furnishing,  erecting  and  re- 
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moving  forms  and  all  incidental  work,  SIO  per  cubic  yard  of 
concrete  measured  in  place  in  the  completed  work.  It  was  re- 
quired that  the  work  be  completed  on  or  before  June  1,  1914. 

Work  under  the  above  contract  of  Oct.  29,  1913,  with  the 
J.  S.  Packard  Dredging  Company  was  completed  June  29,  1914. 
This  comprised  the  dredging  of  a  channel  through  the  beach 
and  in  the  harbor  to  a  depth  of  3  feet  at  mean  low  water,  50 
feet  wide  on  the  bottom  and  about  100  feet  long,  material  to 
the  amount  of  45,000  cubic  yards  having  been  dredged  and 
deposited  on  the  adjoining  banks,  amounting,  at  35  cents  per 
cubic  yard,  to  $15,750. 

Work  under  the  above  contract  of  Oct.  29,  1913,  with  William 
Sears  and  James  H.  Connolly  was  completed  Aug.  14,  1914, 
and  comprised  the  building  of  a  concrete  wall  308  feet  long, 
the  facing  of  the  same  with  heavy  riprap,  and  riprapping  the 
easterly  bank  of  the  channel  through  the  old  beach.  Stone  to 
the  amount  of  2,826.5  tons  was  furnished  and  deposited  in 
place  in  the  jetty  and  on  the  bank,  which,  at  the  price  of  $3 
per  ton,  amounted  to  $8,479.50.  Concrete  was  placed  to  the 
amount  of  268.18  cubic  yards,  which,  at  $10  per  cubic  yard, 
amounted  to  $2,681.80.  These  two  items  total  $11,161.30, 
representing  the  cost  of  the  work. 

Work  under  the  above  contract  of  April  7,  1914,  with  the 
J.  S.  Packard  Dredging  Company  was  completed  June  29,  1914, 
and  comprised  the  widening  of  the  channel  to  a  width  of  75 
feet  and  the  deepening  of  the  same  to  a  depth  of  4  feet  at 
mean  low  water  for  the  total  length  of  channel  through  the 
beach  and  in  the  harbor;  20,000  cubic  yards  of  material  were 
removed  and  deposited  on  the  adjoining  banks  at  a  cost  of  35 
cents  per  cubic  yard,  making  a  total  cost  of  $7,000. 

Work  under  the  above  contract  of  April  7,  1914,  with 
William  Sears  and  James  H.  Connolly  is  not  yet  completed. 

Amount  expended  during  the  year,  $38,892.54, 

Total  expenditure  to  Dec.  1,  1914,  $39,310.25. 
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Sandy  Bay. 

Operations  by  the  Federal  Government. 

-  Harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.  —  Situated  at  the  north- 
eastern extremity  of  Cape  Ann,  about  13  miles  by  water  northeast  of 
Gloucester  Harbor. 

During  the  fiscal  year  ending  June  30,  1914,  under  contract,  six  sections 
of  superstructure,  measuring  a  total  of  approximately  150  linear  feet,  of 
the  new  type  of  cross  section  were  built  on  the  southern  arm.  Expendi- 
ture, $43,920.46,  for  improvement.  For  strengthening  the  apron  on  the 
seaward  side  of  the  breakwater,  601  tons  of  rubblestone  were  deposited  in 
a  section  about  200  feet  long  immediately  south  of  the  angle.  Expendi- 
ture, $1,484.47,  for  maintenance. 

The  amount  expended  under  the  project  to  June  30,  1914,  was  $1,812,- 
579.08;  $1,811,094.61  for  improvement  and  $1,484.47  for  maintenance. 
From  sale  of  property  $1  has  been  derived.  There  have  been  no  previous 
projects. 

The  improvement  is  chiefly  of  value  in  providing  refuge  for  coastwise 
vessels,  especially  towed  barges,  which  are  frequently  and  suddenly  in 
urgent  need  of  shelter  in  fog  and  snowstorms. 

The  work  already  done  has  resulted  in  the  creation  of  a  serious  menace  to 
navigation  until  the  submerged  substructure  is  protected  and  made  visible 
by  a  suitable  superstructure.  Under  these  conditions  the  district  officer  is 
of  the  opinion  that  the  locality  is  worthy  of  improvement  to  the  extent  of 
completing  the  superstructure  for  the  full  length  of  the  present  substruc- 
ture at  least.  When  this  has  been  accomplished  the  advisability  of  com- 
pleting the  structure  to  its  fuU  projected  length  can  be  taken  up  with  more 
satisfactory  data  on  which  to  base  recommendations. 

Total  appropriations  by  the  United  States  to  June  30,  1914, 
$1,950,000. 

SciTUATE  Harbor. 

Under  contract  made  in  1912  the  channel  from  the  wharves 
to  the  anchorage  basin,  a  distance  of  2,100  feet,  was  dredged 
by  the  Commonwealth  to  a  depth  of  6  feet  at  mean  low  water, 
the  dredged  channel  being  at  least  60  feet  wide  throughout  its 
course.  In  1913  a  contract  was  entered  into  for  dredging  to  a 
depth  of  8  feet  at  mean  low  water  a  channel  100  feet  wide  on 
the  bottom  extending  from  the  harbor  entrance  to  the  wharves, 
a  distance  of  4,450  feet.  Upon  the  completion  of  this  work 
1,000-ton  barges  could  enter  the  harbor  with  full  cargo. 

On  Sept.  24,  1913,  a  petition  of  William  Marriott  Welch,  and 
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others,  under  chapter  481  of  the  Acts  of  1909,  for  a  channel 
from  the  main  channel  in  this  harbor  to  the  pier  and  float  of 
the  Scituate  Yacht  Club,  was  presented.  The  petitioners  set 
forth  that  this  harbor  has  been  and  is  used  to-day  as  a  refuge 
for  small  vessels;  that  yachts  on  this  coast  have  made  con- 
siderable use  of  the  harbor;  and  that  it  was  with  regard  to 
this  interest  that  the  yacht  club  was  founded  in  1912.  Al- 
though strictly  a  private  organization  the  club  was  founded  on 
broad  lines.  As  a  result  the  piers  and  floats  which  have  been 
built  have  been  used  by  all,  and  have  been  much  appreciated 
both  by  commercial  and  other  interests.  It  was  further  set 
forth  that  there  was  no  proper  landing  for  small  boats  in  this 
harbor,  and  that  at  low  tide,  when  the  floats  built  by  the  club 
are  high  and  dry,  it  is  practically  impossible  to  land  passengers 
with  any  certainty  of  safety.  A  contribution  of  $300  was 
agreed  to  be  made  by  the  petitioners  toward  the  cost  of  the 
desired  work. 

Another  petition,  under  chapter  481  of  the  Acts  of  1909,  was 
that  of  James  W.  Turner,  and  others,  for  further  improvement 
of  the  harbor,  presented  to  the  Board  Jan.  21,  1914.  This 
petition  set  forth  that  further  dredging  is  desired  to  obtain  a 
wider  entrance  to  the  anchorage  basin  and  to  extend  the  area 
of  the  anchorage  basin  to  a  depth  of  not  less  than  8  feet  at 
mean  low  water.  It  was  claimed  that  the  present  channel  is 
narrow,  and  that  the  widening  of  the  same  would  greatly  facili- 
tate the  entrance  of  coal  and  lumber  vessels,  fishermen  and 
yachtsmen,  without  endangering  the  towing  of  craft  direct  to 
the  wharves.  It  was  stated  that  the  town  was  expected  to 
contribute  S3,000  toward  the  cost  of  the  desired  work. 

In  May,  1914,  a  report  was  made  of  examination  of  the  har- 
bor with  a  view  to  carrying  out  the  work  petitioned  for  by 
James  W.  Turner,  and  others.  An  estimate  of  the  cost  of  the 
desired  work  was  prepared. 

By  chapter  132  of  the  Resolves  of  1914  the  Board  was  au- 
thorized and  directed  to  continue  improvements  at  Scituate 
Harbor  by  dredging  a  wider  entrance  to  the  anchorage  basin, 
and  by  extending  the  area  of  the  anchorage  basin  by  dredg- 
ing to  a  depth  of  not  less  than  8  feet  at  mean  low  water,  and 
to  expend  therefor  a  sum  not  exceeding  $15,000. 
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Proposals  for  dredging  were  received,  and  on  Aug.  4,  1914, 
a  contract  was  entered  into  with  the  Bay  State  Dredging  Com- 
pany, Ltd.,  for  dredging  a  channel  and  basin  in  this  harbor 
and  a  channel  to  the  yacht  club  pier,  the  channel  at  the  en- 
trance to  the  harbor  to  be  12  feet  deep  at  mean  low  water,  150 
feet  wide  on  the  bottom  and  about  900  feet  long;  the  channel 
to  the  yacht  club  pier  to  be  5  feet  deep  at  mean  low  water; 
the  basin  to  be  about  800  by  360  feet,  and  8  feet  deep  at 
mean  low  water.  The  contract  prices  were:  for  dredging  chan- 
nels and  basin,  and  disposing  of  the  dredged  material,  27J 
cents  per  cubic  yard  measured  in  scows;  for  excavating  bowl- 
ders in  excess  of  1  cubic  yard  and  not  greater  than  5  cubic 
yards  in  volume,  and  disposing  of  the  same,  SIO  per  cubic  yard. 
Work  under  this  contract  is  still  in  progress,  about  95  per  cent, 
having  been  completed  up  to  Dec.  1,  1914, 

Contributions :  — 

By  the  town  of  Scituate,  1912, $2,000 

By  the  town  of  Scituate,  1913, 3,000 

By  the  town  of  Scituate,  1914, 3,000 

By  the  Scituate  Yacht  Club,  1914, 300 

Total, .   $8,300 

Amount  expended  during  the  year,  $18,499.76. 

Total  expenditure  to  Dec.  1,  1914,  $42,637.19. 

Total  appropriations  by  the  United  States  to  June  30,  1914, 
$104,680. 

Total  expenditures  by  the  United  States  to  June  30,  1914, 
$104,590.98. 

South  Watuppa  Pond. 

On  March  3,  1914,  a  hearing  was  held  on  the  petition  of 
Frank  Mulveny,  and  others,  under  chapter  481  of  the  Acts  of 
1909,  for  improvement  of  the  passageway  under  the  railroad 
bridge  at  South  Watuppa  Pond,  Fall  River. 

By  chapter  115  of  the  Resolves  of  1914  this  Board  was 
authorized  to  build  pile  fenders  and  to  excavate  in  this  pond 
at  and  near  the  passageway  under  the  bridge  of  the  New  York, 
.New  Haven  &  Hartford  Railroad  Company  to  facilitate  the 
passage  of  boats,  and  to  expend  therefor  an  amount  not  ex- 
ceeding 
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Aher  conferences  with  the  parties  in  interest  the  Board  ac- 
cepted the  proposal  of  the  railroad  company  to  build  pile 
fenders,  to  sheathe  the  same  and  to  excavate  under  and  in  the 
immediate  vicinity  of  the  bridge  for  the  sum  of  $200. 

This  work  is  practically  completed. 

Amount  expended  during  the  year,  $3.42. 

Taunton  River. 

The  recommendation  of  this  Board  that  Taunton  River  from 
Fall  River  to  Weir  Village  in  Taunton  be  improved  by  pro- 
viding a  channel  not  less  than  100  feet  in  width  and  not  less 
than  18  feet  deep  at  mean  low  water,  with  rectification  of  bends 
and  a  wider  basin  at  the  upper  extremity  of  the  channel,  and 
that  the  necessary  work  be  carried  out  in  co-operation  between 
the  Commonwealth  of  Massachusetts,  the  Federal  government 
and  municipalities,  was  fully  set  forth  in  the  special  report  of 
this  Board  printed  as  House  Document  No.  2138  of  1913.  This 
was  followed  by  the  passage  of  chapter  716  of  the  Acts  of  1914, 
which  allows  this  Board  to  expend  $100,000  for  the  improve- 
ment for  navigation  of  that  part  of  the  river  named  above,  and 
for  payment  for  land  purchased  or  taken,  for  land  damages  and 
other  rights,  and  for  the  privilege  of  depositing  material  on 
land  and  flats  of  and  adjoining  the  river:  "provided,  that  no 
part  of  this  fund  shall  be  available  or  expended  until  the  con- 
gress of  the  United  States  shall  approve  a  project,  and  make 
appropriation  therefor,  to  improve  that  part  of  said  river  extend- 
ing from  Fall  River  to  Weir  Village  in  Taunton  by  the  con- 
struction of  a  continuous  channel  therein." 

The  United  States  Engineer  Officer  at  Newport,  R.  I.,  has 
made  during  the  year  a  survey  of  that  part  of  this  river  named 
in  the  act  above  quoted,  but  his  report  thereon  and  estimates  of 
cost  of  improvement  were  not  available  up  to  Dec.  1,  1914. 

This  river  above  Weir  Village  might  be  made  of  great  com- 
mercial advantage  to  Taunton  and  the  communities  in  that  sec- 
tion of  the  State  by  the  construction  of  a  canal  and  lock  in  the 
dam  at  East  Taunton,  supplemented  by  dredging  and  the  re- 
moval of  obstructions  which  now  prevent  its  use  by  all  water 
craft  except  those  of  shallow  draft.  The  transportation  by 
water  of  coal,  lumber,  brick  and  other  commodities  to  and  from 
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Fall  River  and  beyond  might,  by  means  of  an  enlarged  and 
deepened  channel,  with  sufficient  facilities  for  passing  the  above- 
named  dam,  and  adequate  canal  development,  be  provided  to 
Brockton  and  intermediate  points.  Such  a  project  should  be 
carefully  investigated  as  to  cost  and  benefits. 

Inasmuch  as  this  Board  now  has  jurisdiction  over  the  tidal 
part  of  this  river  it  is  recommended  that  the  care  and  super- 
vision of  the  nontidal  part  be  placed  with  this  Board,  substan- 
tially as  in  the  case  of  the  Merrimac  River,  covered  by  chapter 
717  of  the  Acts  of  1914. 

Operations  by  the  Federal  Government. 

Taunton  River.  —  The  existing  project,  adopted  June  14,  1880,  printed 
in  Senate  Document  No.  61,  Forty-sixth  Congress,  second  session,  provides 
for  the  widening  and  deepening  of  the  river  so  as  to  secure  a  channel  of  at 
least  12  feet  depth  at  high  water,  with  100  feet  width  from  its  mouth  up  to 
Berkeley  Bridge  (above  Dighton) ;  thence  12  feet  depth  with  80  feet  width. 
(100  feet  width  at  bends)  up  to  Briggs  Shoal;  thence  11  feet  depth  with  80* 
feet  width  up  to  the  "shipyard";  thence  with  11  feet  depth  with  60  feet 
width  up  to  Weir  Bridge,  Taunton;  all  at  a  total  cost  estimated  in  1893  at 
$125,000,  all  of  which  has  been  appropriated. 

No  modification  has  been  made  in  the  existing  project  since  its  adoption 
by  Congress. 

No  works  of  improvement  have  been  in  progress  during  the  past  year 
pending  the  result  of  an  examination  and  survey  with  a  view  to  further  im- 
provement. 

The  amount  expended  on  the  existing  project  up  to  June  30,  1914,  ex- 
clusive of  outstanding  liabiUties,  was  $137,414.67.  About  $28,916.74  of 
the  above  amount  has  been  expended  in  the  maintenance  of  the  channel. 

The  total  expended  on  all  projects  to  the  end  of  the  fiscal  year  ending 
June  30,  1914,  is  $200,414.67,  including  $2.25  received  from  sales. 

AU  of  the  projected  work  has  been  practically  completed,  and  the  shoals 
offering  the  greatest  obstruction  to  the  navigation  of  the  river  have  been 
redredged  several  times.  Vessels  of  11  feet  draft  can  reach  Taunton  at  high 
water,  but  at  some  points  the  11-foot  channel  is  narrow. 

The  plane  of  reference  for  this  work  is  mean  high  water.  The  mean 
range  of  the  tide  is  5.5  feet  at  Dighton  and  3.4  feet  at  Taunton.  The  im- 
proved section  between  Taunton  and  Dighton  is  about  6  miles  in  length. 
The  head  of  navigation  is  about  1  mile  above  Weir  Bridge  at  Taunton  and 
14  miles  above  the  mouth  of  the  river  at  Fall  River.  No  portion  of  the 
river  above  Weir  Bridge  has  been  improved. 

The  total  tonnage  on  the  improved  part  of  Taunton  River  for  the  year 
1913  was  107,156  short  tons,  valued  at  $490,869.82,  consisting  chiefly  of 
coal,  fire  clay,  and  molding  sand. 
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So  far  as  known  the  project  has  had  no  effect  upon  freight  rates. 
It  is  proposed  to  apply  the  amount  available  to  maintenance  dredging 
between  Dighton  and  Briggs  Wharf  where  shoaling  has  occurred. 

Total  appropriations  by  the  United  States  to  June  30,  1914, 
$213,000. 

Wareham  River. 

Reference  is  made  to  House  Document  No.  1850  of  1915  for 
report  of  the  Board  relating  to  this  river.  A  map  of  this  river  is 
printed  herewith. 

Wellfleet  Harbor. 

Reference  is  made  to  House  Document  No.  1850  of  1915  for 
report  of  the  Board  relating  to  this  harbor.  A  map  of  this  har- 
bor is  printed  herewith. 

Wild  Harbor,  Falmouth. 

Wild  Harbor,  Falmouth,  is  a  small  bay  or  cove  on  the  east- 
erly shore  of  Buzzards  Bay,  opening  to  the  southwest.  The 
mouth  of  the  bay  is  so  wide  that  practically  none  of  the  area 
suitable  for  the  anchorage  of  boats  is  protected  during  the  sum- 
mer from  the  prevailing  southwesterly  winds. 

On  Feb.  27,  1914,  a  petition  of  G.  E.  F.  Donkin,  and  others, 
under  chapter  481  of  the  Acts  of  1909,  for  the  improvement  of 
this  harbor,  was  received.  A  hearing  was  held  on  March  3, 
1914. 

Plans  and  specifications  were  prepared,  the  work  advertised 
and  proposals  received  July  14,  1914.  On  Sept.  8,  1914,  a  con- 
tract was  entered  into  with  the  J,  S.  Packard  Dredging  Com- 
pany to  dredge  a  basin  and  channel  to  the  same  from  Wild 
Harbor,  Falmouth,  the  basin  and  channel  to  be  5  feet  deep  at 
mean  low  water.  The  contract  prices  are  as  follows:  for 
dredging  the  channel  and  basin  and  disposing  of  the  dredged 
material,  31.9  cents  per  cubic  yard,  scow  measurement;  for  ex- 
cavating bowlders  in  excess  of  1  cubic  yard  and  not  greater 
than  5  cubic  yards  in  volume,  and  disposing  of  the  same,  $9 
per  cubic  yard;  for  dredging  basin  and  channel  and  disposing 
of  material  on  land  and  flats,  including  the  construction  of  suit- 
able dikes  and  all  incidental  work,  32  cents  per  cubic  yard 
measured  in  situ. 

This  work  is  now  in  progress. 
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Contributions :  — 

By  the  town  of  Falmouth,  1914, $1,000 

By  private  parties,  1914, 4,000 

Total,        .       .       .     , $5,000 

Amount  expended  during  the  year,  $169.04. 
Total  expenditure  to  Dec.  1,  1914,  $269.31. 

Woods  Hole  Harbor. 
Eel  Pond  Channel,  Falmouth. 
The  work  of  dredging  a  channel  from  Woods  Hole  Great 
Harbor  to  Eel  Pond  in  the  town  of  Falmouth,  under  contract  of 
Aug.  6,  1913,  between  the  Commonwealth  and  the  J.  S.  Pack- 
ard Dredging  Company,  which  was  in  progress  at  the  date  of 
the  last  report  of  the  Board,  was  completed  Jan.  10,  1914, 
The  work  was  commenced  on  Sept.  16,  1913,  and  consisted  of 
dredging  a  channel  about  565  feet  long  with  a  minimum  bottom 
width  of  37|  feet  and  a  depth  of  8  feet  at  mean  low  water 
from  Woods  Hole  Great  Harbor  to  Eel  Pond.  The  contract 
price  was  the  lump  sum  of  $6,500  for  dredging  and  depositing 
the  dredged  material. 

Contributions :  — 
Private  parties,  1913, $1,500 

Expended  during  the  year,  $3,935.99. 

Total  expenditure  to  Dec.  1,  1914,  $6,968.86. 

Operations  by  the  Federal  Government. 

Woods  Hole  Channel.  —  Woods  Hole  Channel  is  a  waterway  or  strait 
connecting  Buzzards  Bay  and  Vineyard  Sound  through  the  so-called 
"Great  Harbor,"  lying  near  the  southwestern  part  of  Cape  Cod,  Mass. 

The  operations  during  the  year  have  been  by  contract  and  have  con- 
sisted in  completing  the  removal  of  the  points  projecting  above  the  level  of 
13  feet  below  mean  low  water  through  the  main  channel  from  Buzzards 
Bay  to  Great  Harbor,  Woods  Hole.  Operations  during  the  fiscal  year  have 
been  for  new  work,  for  which  $21,368.89  has  been  expended. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1914,  exclusive  of  outstanding  liabihties  was  $229,- 
989.79.  All  expenditures  under  the  exist.ng  project  have  been  for  improve- 
ment. 
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The  total  expended  on  all  projects  lor  this  work  to  the  end  of  the  fiscal 
year  is  $343,589.71  and  an  unexpended  balance  of  $400.08  was  turned  into 
the  Treasury  of  the  United  States. 

About  88  per  cent  of  the  approved  project  has  been  accomplished  up  to 
June  30,  1914,  The  straight  channel  from  Buzzards  Bay  to  Great  Harbor, 
Woods  Hole,  has  been  cleared  of  obstructing  shoals  to  a  depth  of  13  feet 
and  width  of  300  feet.  The  maximum  draft  that  can  be  carried  over  the 
shoalest  part  is  11  feet  at  mean  low  water  in  the  Broadway  Channel. 

The  length  of  the  improved  portion  of  the  main  channel  is  about  0.8  of  a 
mile  and  of  the  Broadway  Channel  about  0.26  of  a  mile. 

The  total  commerce  of  Woods  Hole  amounts  to  41,125  short  tons,  valued 
at  $2,751,037,  consisting  chiefly  of  coal,  lumber,  and  other  building  materi- 
als, fish,  and  general  merchandise.  It  is  not  known  that  any  effect  on 
freight  rates  has  been  produced  by  the  improvement. 

No  account  was  kept  of  vessels  passing  through  the  strait  and  not  stop- 
ping at  Woods  Hole. 

The  actual  balance  of  original  estimate  unappropriated  is  $166,000.  To 
complete  the  project  as  originally  contemplated  will  require  an  appropria- 
tion of  $25,000. 

It  is  proposed  to  spend  the  funds  asked  for  in  completing  the  Broadway 
Channel. 

For  reference  to  reports  containing  more  extended  information,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  79. 

Total  appropriations  by  the  United  States  to  June  30,  1914, 
$343,599.92. 

Great  Ponds. 

The  jurisdiction  of  this  Board  over  Great  Ponds  belonging  to 
the  Commonwealth,  those  ponds  containing  in  their  natural 
state  10  or  more  acres  of  land,  was  given  by  the  Legislature  by 
chapter  318  of  the  Acts  of  1888.  From  that  year  to  Nov.  30, 
1914,  inclusive,  172  licenses  relating  to  Great  Ponds  and  the 
outlets  thereof  have  been  granted  by  the  Board,  of  which  114 
were  for  building  structures,  53  for  drawing  water  for  flowing 
cranberry  bogs  and  5  for  other  purposes. 

Surveys  of  a  few  of  the  Great  Ponds  have  been  made  by  this 
Board  and  the  commission  on  the  topographical  survey  and 
map  of  Massachusetts  in  connection  with  the  town  boundary 
survey,  being  in  addition  to  those  made  by  the  State  in  co- 
operation with  the  United  States  Geological  Survey  in  1884. 

The  topographical  survey  of  the  whole  State  in  1884  was 
plotted,   and  the  maps  published  on  a  scale  which  does  not 
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show  sufficient  detail  to  determine  with  accuracy  the  areas  of 
ponds. 

Information  concerning  islands  in  Great  Ponds  belonging  to 
the  Commonwealth,  many  of  which  are  of  considerable  value, 
is  most  meager,  and  the  necessity  for  ascertaining  their  location, 
extent  and  other  details  is  apparent. 

There  was  printed  with  the  report  of  the  Board  for  1913  a 
list  of  ponds  containing  10  or  more  acres  in  their  natural  state, 
revised  from  the  list  published  in  1872  in  the  report  of  the 
State  Board  of  Health  for  that  year,  so  far  as  the  limited  ac- 
curate data  in  the  possession  of  the  Board  allowed.  The  Board 
urges  its  recommendation  made  in  1913,  —  that  it  be  authorized 
to  make  surveys,  examinations,  maps  and  plans  of  the  Great 
Ponds  in  the  Commonwealth  and  the  islands  therein,  and  that 
the  necessary  appropriation  therefor  be  made.  This  recom- 
mendation has  been  embodied  in  a  draft  of  a  bill  submitted. 

The  following  article,  prepared  by  Allen  Chamberlin,  which 
appeared  in  the  "Boston  Transcript"  on  Feb.  19,  1913,  is  of 
interest  in  relation  to  matters  concerning  Great  Ponds :  — 

Little  by  little,  but,  oh,  so  slowly,  Massachusetts  is  realizing  that  she  has  some- 
thing more  than  her  manufactures  to  brag  about,  and  that  her  natural  resources, 
even,  are  not  to  be  despised.  We  even  possess  a  "public  domain"  in  this  State, 
something  that  easterners  are  prone  to  regard  as  a  feature  essentially  characteristic 
of  the  far  west,  a  bone  of  contention  between  the  Federal  goverimient  and  the 
"  State's  rightsers"  as  to  who  shall  have  control.  To  be  sure,  the  public  domain  in 
Massachusetts  is  not  so  vast  nor  so  varied  as  that  of  the  nation  in  the  west,  but  it 
is  all  our  own.  Nevertheless,  we  are  not  wholly  free  from  bickerings  over  the  prop- 
erty, for  while  with  us  it  is  not  a  case  of  the  State  versus  the  nation,  it  is  here  "John 
Doe"  against  us  all.  The  general  public  attitude  in  such  matters  is  too  often  to 
regard  that  which  does  not  belong  to  somebody  as  not  belonging  to  anybody ;  hence 
everybody  is  inclined  to  pick  up  and  appropriate  such  bits  of  the  dear  public's 
property  as  may  come  handy. 

Now  and  then  some  public  officer  has  concluded  that  it  was  his  business  to  rep- 
resent the  common  interest,  and  now  and  again  a  statute  has  been  passed  deputing 
some  portion  of  this  duty  to  this,  that  or  the  other  official  or  board.  Too  often  it 
happens,  however,  that  no  means  are  provided  to  enable  these  officers  to  perform 
these  duties  in  any  adequate  sense;  indeed,  the  officials  may  not  even  have  the 
means  of  determining  what  are  the  rights  and  properties  that  they  are  expected  to 
protect.  But  there  is  a  growing  public  demand,  call  it  the  spirit  of  conservation  or 
even  Socialism,  if  yofl  will,  that  such  fragments  of  the  Commonwealth  as  have  by 
good  luck  descended  to  this  generation  shall  not  only  be  preserved,  but  developed. 
In  Massachusetts,  as  some  of  our  officials  have  lately  pointed  out,  our  problem  is 
more  one  of  restoration  than  of  preservation.  For  instance,  there  are  no  public 
forests  left  to  us,  nor  private  ones,  for  that  matter,  that  are  at  all  worthj'  of  the 
name,  and  this  is  one  of  the  fields  where  the  policy  of  governmental  restoration  will 
have  to  be  developed  literally  from  the  ground  up.  The  State  must  acquire  title 
before  it  can  start  its  forests. 
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Although  largely  bereft  of  public  lands  —  our  only  remnant,  aside  from  what 
may  have  been  purchased  in  recent  years,  being  the  dunes  at  the  tip  of  Cape  Cod  — 
our  waters  yet  remain  to  us,  the  nonnavigable  streams,  the  tide  lands  and  the  Great 
Ponds,  and  these  alone  constitute  a  public  domain  of  no  mean  consequence.  Al- 
ready the  State  has  entered  upon  a  thorough  and  comprehensive  stock-taking  of 
its  streams,  through  a  co-operative  contract  with  the  United  States  Geological 
Survey. 

As  a  result  of  this  investigation  we  shall  shortly  know  whether  or  not  we  are 
making  the  most  of  these  important  sources  of  energy,  and  can  plan  intelligently 
for  their  maximum  development.  There  remain,  then,  the  tide  lands  and  the 
ponds  to  receive  a  like  conscientious  and  scientific  appraisal,  and  the  present  Legis- 
lature will  have  an  opportunity  to  provide  for  this. 

For  these  properties  we  must  be  grateful  to  our  colonial  grandsires,  and  to  the 
ordinance  that  they  adopted  way  back  before  1647,  thus  giving  them  legal  standing 
as  public  property.  The  forefathers  certainly  were  not  thinking  of  conservation 
when  they  passed  that  law  declaring  all  those  flats  lying  between  the  flow  of  the 
tides,  and  which  are  now  important  mollusk  beds,  and  all  the  ponds  of  more  than 
10  acres  in  extent,  to  be  public  property.  The  idea  of  husbanding  natural  resources 
probably  never  crossed  their  minds  in  those  days  of  illimitable  native  plenty.  They 
were  simply  shrewd  old  fellows  who  knew  human  nature. 

Be  that  as  it  may  they  did  the  deed,  and  we  have  inherited  the  rights,  and  strange 
to  say,  not  much  abridged  by  any  subsequent  enactments  of  less  public-spirited 
generations  that  have  intervened.  Alas,  though,  it  is  not  much  more  than  the 
rights  that  are  left  to  us,  for  these  have  been  exercised  mainly  with  a  view  to  benefit- 
ing the  individual,  the  unrepresented  public  being  almost  utterly  overlooked.  Here 
is  where  the  restoration  must  begin.  The  overworked  and  "  petered-out "  clam 
flats,  for  instance,  must  be  put  under  scientific  regulation,  so  that  instead  of  return- 
ing, perhaps,  $30  an  acre  per  annum,  as  at  present,  they  may  yield  easily  from  ten 
to  twenty  times  that  much,  as  our  expert  advisers  declare  to  be  possible.  Why, 
indeed,  should  not  the  public  insist  that  this  property  be  made  to  contribute  thus 
to  the  amelioration  of  costly  modern  living?  The  Economy  and  Efficiency  Com- 
mission of  the  State  believes  that  it  should,  and  it  is  \irging  the  Legislature  to  adopt 
a  ready  remedy  through  a  simple  reform  in  the  laws,  and  the  creation  of  a  compe- 
tent guardianship  over  the  property. 

If  that  is  done,  a  good  beginning  will  have  been  made  for  the  benefit  of  the 
streams  and  tide  lands;  but  the  ponds  will  yet  remain  to  be  considered.  The  atten- 
tion of  the  Legislature  has  been  repeatedly  called  to  the  need  of  paying  more  heed 
to  public  rights  in  the  ponds.  As  long  ago  as  1872  an  official  effort  was  made  to 
roughly  list  the  Great  Ponds,  and  the  result  was  published  at  that  time  in  the  an- 
nual report  of  the  State  Board  of  Health  as  a  water  supply  paper.  Eighteen  years 
later  the  Harbor  and  Land  Commission  devoted  some  space  in  its  annual  report  to 
the  fact  that  the  public  had  rights  in  these  ponds,  but  that  no  one  was  charged  with 
maintaining  these  rights;  that  unauthorized  encroachments  had  been  frequent, 
and  often  extensive,  public  rights  being  wholly  ignored,  and  the  ponds  appropriated 
for  private  uses.  It  was  then  that  the  Legislature  was  asked  to  place  the  ponds 
under  the  jurisdiction  of  the  Harbor  and  Land  Commission,  and  an  act  was  there- 
upon passed,  and  is  still  in  force,  forbidding  any  encroachment  whatsoever,  or 
any  interference  with  the  water  levels,  except  by  specific  authority  of  that  Board. 
Prior  to  this  the  Legislature  had  granted  certain  special  privileges  to  individuals 
from  time  to  time,  authorizing  wharves,  dams  and  the  like,  but  by  the  law  of  1888 
this  power  of  permit  was  delegated  to  the  commission,  and  they  appear  to  have 
used  it  discriminatingly  and  with  an  eye  to  the  common  right. 

But  even  the  commission  does  not  know  that  these  privileges  have  not  in  some 
cases  been  exceeded,  nor  does  it  feel  assiu-ed  that  the  terms  of  former  grants  by  the 
Legislatm-e  have  been  lived  up  to  by  the  grantees.  Undoubtedly  there  have  been 
cases  of  trespass,  also,  and  unauthorized  development  not  at  all  in  the  public  in- 
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terest.  These  facts  the  commission  cannot  determine  with  the  means  and  powers 
now  at  its  disposal,  hence  it  asks  the  Legislature  this  year  to  empower  it  to  make  a 
systematic  survey  of  the  ponds;  to  determine  with  definiteness  what  private  rights 
have  been  acquired  upon  them ;  if  the  conditions  of  grants  have  been  complied  with ; 
what  the  unauthorized  encroachments  are,  and,  furthermore,  to  investigate  the 
power  and  other  economic  possibilities  of  the  ponds. 

When  the  Board  made  its  recommendation  in  1888,  that  it  be  given  jurisdiction 
over  the  ponds,  it  was  stated  that  all  the  ponds  of  more  than  10  acres  were,  with  one 
exception,  subject  to  the  restrictions  of  the  colonial  ordinance  making  them  public 
domain.  The  exception  named  was  Humphrey's  Pond  in  Peabody  and  Lynnfield, 
which  was  granted  to  one  John  Humphrey  in  1635,  or  considerably  before  the 
passage  of  the  ordinance.  Not  long  after  the  Harbor  and  Land  Commission  took 
control,  however,  there  arose  a  litigation  over  the  rights  in  Watuppa  Pond,  the 
great  basin  that  lies  behind  the  city  of  Fall  River  and  supplies  the  water  power  for 
the  mills.  It  was  claimed  in  this  connection  that  the  pond  was  public  property 
under  the  colonial  ordinance  of  1647,  and  that  its  sale  for  water  power  by  Plymouth 
Colony  in  1680  for  £1,100  was  invalid,  on  the  ground  that  the  ordinance  prohibited 
any  authority  other  than  the  Legislature  from  disposing  of  a  Great  Pond.  The  case 
eventually  went  to  the  Supreme  Court  of  the  Commonwealth,  and  it  was  there  held 
that  the  grant  of  the  Plymouth  Colony  was  lawful,  although  made  at  least  thirty- 
five  years  after  the  passage  of  the  ordinance,  since  the  latter  was  an  enactment  of 
the  Massachusetts  Bay  Colony,  while  Plymouth  Colony  did  not  come  under  the 
Massachusetts  laws  until  1692. 

That  old  ordinance  of  colonial  days  simply  stated  that  no  town  should  appro- 
priate to  any  particular  person  any  Great  Pond  of  more  than  10  acres,  and  that  all 
ponds  "lying  in  common"  should  be  "free  for  any  man  to  fish  and  fowl  there,"  and 
furthermore  that  so  long  as  the  public  did  not  trespass  on  any  "corn  or  meadow" 
it  should  have  the  right  to  pass  and  repass  over  private  property  in  order  to  reach 
the  pond.  This  devotion  to  public  use  the  courts  have  always  held  to  be  broader 
than  the  fishing  and  fowling  specified  in  the  act,  and  have  regarded  it  as  covering 
any  beneficial  public  use.  And  the  free  right  of  fishing  has  been  somewhat  abridged 
since  the  early  enactment,  for  in  1869  the  Legislature  decreed  that  this  privilege 
should  only  apply  thenceforth  to  ponds  of  more  than  20  acres,  leaving  the  10-acre 
ponds  still  open  to  fowling  and  to  all  other  public  rights. 

Here,  then,  in  these  Great  Ponds  is  a  State-owned  property  of  recognized  value 
and  importance,  and  yet  nobody  knows  its  extent  with  any  degree  of  accuracy,  and 
of  course  its  present  and  potential  value  can  only  be  guessed  at.  Walling's  count 
of  the  ponds  in  1872  for  the  State  Board  of  Health,  confessedly  inaccurate  and  in- 
complete, showed  1,202,  covering  approximately  90,000  acres.  Jurisdiction  over  this 
property  has  at  various  times  been  distributed  among  three  State  boards.  To  the 
Harbor  and  Land  Commission  has  been  given  the  custodianship  in  chief;  to  the  Fish 
and  Game  Commission  is  delegated  authority  to  regulate  the  stocking  of  the  ponds 
with  fish;  and  to  the  State  Board  of  Health,  sanitary  control  where  public  water 
supplies  and  drainage  are  involved.  Not  one  of  these  has  authority  or  the  means  to 
make  a  suitable  appraisal  of  the  property,  or  any  adequate  power  of  government 
over  it. 

Our  neighbors  in  Maine,  having  grown  up  as  a  part  of  Massachusetts,  and  there- 
by inherited  from  us  their  fundamental  law,  including,  of  course,  that  colonial  pub- 
lic domain  ordinance,  are  now  proposing  in  their  Legislature  to  assert  their  abso- 
lute rights  over  all  unoccupied  and  ungranted  ponds,  with  a  view  to  their  economic 
development.  This  is  where  Mother  Massachusetts  might  well  take  pattern  from 
Daughter  Maine. 
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Province  Lands.  • 

By  chapter  470  of  the  Acts  of  1893  the  Board  of  Harbor  and 
Land  Comnaissioners  was  given  the  general  care  and  super- 
vision of  so  much  of  the  Province  Lands  as  lie  northerly  and 
westerly  of  the  line  described  in  the  act,  together  with  authority 
to  fix  bounds,  to  establish  regulations  for  the  care  of  the  lands 
and  to  appoint  a  superintendent,  the  whole  territory  comprising 
about  3,290  acres. 

In  the  same  year,  under  an  appropriation  of  $2,000  made  by 
chapter  480  of  the  acts  aforesaid,  the  work  of  reclamation  on 
the  Province  Lands  was  begun  in  order  to  "stop  the  shifting 
sands  which  move  like  drifting  snow,  and  cover  these  barren 
sections  with  vegetable  growth." 

The  methods  of  dealing  with  the  problem  of  reclamation  of 
the  shifting  dunes  of  the  Province  Lands,  worked  out  in  the 
early  years  by  careful  experiment  and  under  the  advice  of  govern- 
ment experts,  have  been  those  followed  since,  with  only  the 
slight  modifications  due  to  changing  conditions.  The  barren 
dunes  are  first  planted  with  beach  grass  which  prevents  move- 
ment of  the  sand.  When  this  growth  is  sufficiently  sturdy  it  is 
reinforced  by  the  transplanting  of  certain  trees  and  shrubs, 
taken  in  part  from  a  nursery  established  upon  these  lands. 
Scotch  broom,  bayberry,  Scotch,  Austrian  and  native  pines 
have  proven  most  valuable  for  this  purpose. 

During  the  year  the  work  of  reclamation  has  been  carried  on 
in  accordance  with  the  methods  outlined,  about  40  acres  having 
been  covered  with  brush  during  the  year,  and  27,362  seedling 
pines,  9,050  Scotch  broom,  10,250  spruce,  2,100  locust  and  30 
catalpa  transplanted. 

Between  the  years  1893  and  1902  a  road  was  built  across  the 
lands  to  Race  Point  Life  Saving  Station,  a  distance  of  about 
10,200  feet,  at  a  cost  of  $3,450,  or  about  34  cents  per  running 
foot. 

In  1913  and  1914,  by  authority  of  chapter  88  of  the  Resolves 
of  1913,  the  Massachusetts  Highway  Commission  repaired  and 
resurfaced  this  road  at  a  cost  of  $4,926.28. 

Until  the  year  1899  specific  yearly  appropriations  for  work 
on  these  lands  were  made  by  the  Legislature.    By  chapter  145 
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of  the  acts  of  that  year  the  sum  of  $10,000  was  appropriated 
for  use  during  the  period  of  three  years.  This  policy  was  con- 
tinued until  1908,  when  by  the  provisions  of  chapter  545  the 
sum  of  $10,000  was  appropriated  for  use  during  the  period  of 
four  years.  The  appropriation  of  this  amount  for  the  given 
period  has  since  been  continued  in  1912. 

lii  March,  1914,  an  inspection  of  these  lands  was  made  in 
company  with  the  State  Forester,  and  as  a  result  of  this  inspec- 
tion the  following  report,  containing  certain  suggestions  as  to 
work  and  the  offer  of  co-operation  with  the  Board  in  the  de- 
velopment of  these  lands,  was  made  by  that  official :  — 

State  Forester's  Report  on  Co-operative  Work  with  Province 
Lands  CoMinssiON. 
My  recommendations  would  be  to  gradually  build  over  the  present 
forested  area  of  the  Province  Lands  to  an  evergreen  forest.  It  can  be  done 
at  comparatively  little  expense,  as  the  larger  hardwood  trees  can  be  con- 
verted at  a  profit.  The  advantages  of  evergreens  over  deciduous  growth 
are :  — 

1.  More  valuable;  and  pine  particularly  is  usually  worth  from  two  to 
ten  times  as  much  as  hardwoods. 

2.  A  clear  stand  of  evergreens  ehminates  the  gypsy  and  brown-tail 
moths. 

3.  Evergreens  give  a  naturally  uniform  mulch  of  needles  that  render 
ideal  conditions  for  reforesting  sandy  soils. 

4.  Evergreens  properly  planted  ultimately  keep  doMii  underbrush,  and 
render  ideal  conditions  for  economic  and  aesthetic  uses  of  the  land. 

Gypsy  and  Brown-tail  Moths. 

As  the  trip  to  the  Province  I^ands  was  made  primarily  to  give  advice 
on  the  handhng  of  the  gypsy  and  brown-tail  moths,  I  offer  the  following 
procedure  for  your  consideration. 

Have  a  trained  forester  from  this  office  go  over  the  forested  area  and 
mark  the  trees  that  should  be  taken  out,  and  then  have  these  removed  by 
your  employees  at  once.  This  work  should  largely  pay  for  itself,  and  will 
immediately  lessen  the  future  danger  to  come  from  moth  invasion.  In  a 
few  cases  where  it  will  not  be  practical  to  remove  growth  of  any  kind  ex- 
cept to  a  limited  extent,  as  the  underbrush,  due  to  its  proximity  to  dunes 
not  under  control,  which  trees  are  already  badly  infested  with  gypsy  moths, 
I  would  recommend  creosoting  the  egg  clusters  that  can  be  reached  from 
the  ground  at  once,  as  early  as  possible  this  month,  —  April,  —  and  then 
spray  these  trees. 

If  the  Harbor  and  Land  Commission  will  do  the  necessary  work,  this 


80  HARBOR  AND  LAND  COMMISSIONERS.       [Jan. 

department  is  witling  to  co-operate  to  the  extent  of  furnishing  a  high- 
power  spraying  machine  and  an  engineer,  also  an  inspector  to  see  that  the 
spraying  is  done  properly,  provided,  again,  that  the  Harbor  and  Land 
Commission  mil  pay  the  freight  on  the  machine  from  Sandwich  to  Prov- 
ineetown  and  return,  and  also  pay  the  traveling  expenses  and  board  of  the 
engineer  for  the  few  days  on  this  work.  We  can  furnish  the  arsenate  of 
lead  at  cost,  which  approximates  5  cents  a  pound,  and  1  ton  should  be 
sufficient  to  do  the  present  necessary  work. 

In  order  to  accomplish  this  work  we  should  make  definite  plans  at  once, 
as  the  season  is  practically  upon  us. 

Co-operation  in  giving  Nursery  Stock  for  Planting. 
"We  have  quite  a  quantity  of  nursery  stock  in  one  of  our  nurseries  con- 
sisting of  10,000  pitch  pine,  1  to  3  feet  high;  2,500  black  locust,  1  to  7  feet; 
1,000  catalpa,  1  foot  high;  1,500  three-year-old  white  pine;  and  we  can 
supply  a  number  of  two-year-old  Scotch  pine,  but  it  will  probably  be  best 
to  allow  these  to  remain  another  year  where  they  are  unless  some  could  be 
used  in  sheltered  places.  This  nursery  stock  we  will  be  glad  to  give  your 
commission  for  planting,  provided  they  are  set  out  relatively  early,  and 
that  our  general  pohcy  of  reforestation  be  complied  with.  It  is  believed 
that  much  can  be  gained  to  your  department  by  having  our  trained  forest- 
ers familiar  with  your  work  and  acquainted  with  your  foreman,  as  in  this 
way  co-operation  will  come  about  naturally. 

We  can  arrange  to  procure  for  you  bird  boxes  at  cost,  namely,  19  cents 
apiece  in  the  shook  form. 

Shall  be  pleased  to  arrange  to  carry  out  any  of  the  above  suggestions 
at  once  if  they  meet  the  approval  of  your  Board. 

Respectfully  submitted, 

F.  W.  Rane, 
State  Forester. 

This  offer  of  co-operative  work  was  accepted  by  the  Board. 
In  June  an  employee  was  sent  to  the  Province  Lands  by  the 
State  Forester,  and  the  necessary  spraying  done  under  his  di- 
rection. In  addition  the  superintendent  of  these  lands  has 
received  various  seedlings  and  plants  from  the  nursery  stock  of 
the  department  of  the  State  Forester.^ 

In  July,  1914,  the  members  of  the  Massachusetts  Fish  and 
Game  Commission  made,  in  company  with  members  of  the 
Board,  an  inspection  of  this  territory.  In  August,  1914,  that 
commission  submitted  certain  suggestions,  and  offered  its  co- 
operation in  the  stocking  of  the  Province  Lands,  which  this 
Board  has  gladly  accepted.  A  communication  of  the  Fish  and 
Game  Commission  of  Aug.  11,  1914,  follows:  — 
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Harbor  and  Land  Commission,  State  House,  Boston,  Mass. 

Gentlemen:  —  In  response  to  your  request,  the  Commissioners  on 
Fisheries  and  Game,  on  July  24,  visited  with  your  Board  the  Province 
Lands,  and  as  a  result  of  their  observations  beg  to  submit  the  following 
suggestions :  — 

Assuming  as  beyond  question  that  a  normal  bird  population  is  essential 
to  maintaining  the  best  possible  conditions  for  safeguarding  vegetation 
against  insect  pests,  we  find  on  examination  that  as  a  result  of  the  wise  and 
successful  reforestation  carried  out  by  your  Board,  the  biological  condi- 
tions necessary  for  a  normally  large  bird  population  appear  to  be  either 
present  or  readily  available.  The  conditions  appear  to  be  suitable  for  a 
large  population  of  song  and  insectivorous  birds,  of  quail,  pheasants,  shore 
birds,  wild  ducks  and  geese.  The  chief  check,  however,  upon  such  increase 
of  bir'ds  appears  to  be  the  wandering  house  cat.  The  Province  Lands,  on 
account  of  their  proximity  to  Provincetown,  are  peculiarly  liable  to  in- 
festation of  these  feral  cats,  which  do  enorm.ous  damage  to  bird  life  by 
destruction  of  both  adult  and  young  birds.  It  is  to  be  expected  that  this 
menace,  general  in  all  parts  of  the  State,  wiU,  in  the  near  future,  receive 
more  reasonable  attention  from  the  Legislature,  but  for  the  present  it  is 
important  that  some  definite  method  be  taken  for  reducing  the  number 
of  homeless  and  wandering  cats  within  the  territory. 

It  is  perhaps  unnecessary  to  call  to  your  attention  the  fact  that  the 
provisions  of  chapter  362,  Acts  of  1909,  should  be  applied  to  the  Province 
Lands,  and  that  adequate  enforcement,  including  posting  and  patrol, 
should  be  provided. 

The  Commission  on  Fisheries  and  Game  will  be  glad  to  furnish  to  j'^our 
commission  suitable  quantities  of  special  tjrpes  of  plants  which  are  espe- 
cially adapted  for  furnishing  food  for  birds.  These  plants  will  become 
available  in  April,  1915.  We  will  also  advise,  and  so  far  as  possible  furnish, 
nesting  sites  for  various  species.  From  the  stock  of  birds  reared  in  the 
State  we  can  agree  to  furnish  pheasants,  wild  maUard  ducks,  Canada 
geese,  and  possibly  some  quail.  We  would  suggest  that  these  birds  not  be 
liberated  until  the  coming  spring,  in  order  that  they  may,  unmole>ited, 
begin  to  breed  within  the  reservation.  Meantime  we  suggest  that  pro- 
vision be  made  for  advertising  the  fact  that  chapter  362,  Acts  of  1909, 
prohibits  the  entrance  of  any  person  with  firearms;  that  the  law  be  en- 
forced; and  that  every  provision  possible  be  made  for  ridding  the  territory 
of  such  animals  as  may  be  injurious  to  the  valuable  birds. 

Your  plans  when  completed  doubtless  provide  for  adequate  fire  stops 
and  fire-fighting  apparatus. 

We  are  of  the  opinion  that  the  various  small  ponds  could  be  best  utilized 
by  stocking  with  white  perch,  and  possibly  some  smaller  herbivorous 
species  which  would  serve  as  food  for  the  perch.  Would  it  be  convenient 
for  your  superintendent  to  give  us  data  upon  the  depth  and  upon  the  tem- 
perature of  the  water  in  these  various  ponds,  at  the  surface  and  at  the 
bottom?  If  we  have  this  data  we  will  take  up  the  matter  of  stocking  as 
opportunity  permits. 
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On  July  30  the  chairman,  in  company  with  your  superintendent,  Mr. 
Chase,  inspected  that  part  of  the  territory  known  as  "Race  Run,"  with 
particular  reference  to  its  adaptabihty  for  raising  clams,  quahogs  and 
other  food  and  bait  mollusks.  Under  present  conditions  the  territory  is 
relatively  unproductive,  first,  from  the  fact  that  the  clams  are  destroyed 
or  growth  checked  by  shifting  sands  and  by  the  length  of  time  in  which  the 
shellfish  are  above  the  tide  level.  The  yield  of  this  territory,  which  is  con- 
siderable, could  be  much  increased  by  planting  clams  an  inch  or  more  in 
length  in  places  where  the  sand  does  not  show  excessive  shifting.  The 
obvious  reason  why  more  clams  are  not  produced  is  that  the  young  clams 
are  destroyed  before  they  reach  the  size  of  a  quarter  or  a  half  inch,  after 
which  period  they  can  resist  a  considerable  amount  of  shifting. 

We  do  not  understand  that  your  Board  is  at  present  in  a  position  to  un- 
dertake any  large  development  of  the  possibilities,  inasmuch  as  this  de- 
velopment appears  to  be  necessarily  connected  with  the  diking  of  the 
entire  mouth  of  the  "Race  Run,"  either  with  or  without  a  tide  gate.  In 
passing,  however,  it  may  be  well  to  note  that  without  question,  were  this 
territory  located  in  Holland  or  on  the  coast  of  France,  a  dike  would  be 
built  with  gates  adapted  for  regulating  the  depth,  the  salinity  and  tem- 
perature of  the  water  for  the  purpose  of  securing  conditions  which  would 
yield  from  300  to  800  bushels  of  clams,  oysters  and  quahogs  per  acre,  and 
thus  furnish  employment  for  a  large  number  of  citizens,  shellfish  enough 
to  meet  local  requirements,  and  a  considerable  surplus  for  shipment  to 
other  markets.  The  alternative,  of  course,  would  be  the  complete  shutting 
out  of  the  salt  water,  with  a  view  to  turning  the  entire  "Race  Run"  into 
arable  land  suitable  for  hay  lands  and  for  market  gardening. 

Respectfully  submitted, 

G.  W.  Field, 
G.  H.  Graham, 
W.  C.  Adams, 
Commissioners  on  Fisheries  and  Game, 

The  provisions  of  chapter  362  of  the  Acts  of  1909  have  been 
applied  to  the  Province  Lands,  and  notice  to  that  effect  posted, 
as  follows:  — • 

Aug.  18,  1914. 
Notice  is  hereby  given  that  the  Province  Lands  at  Provincetown,  under 
the  care  and  jurisdiction  of  the  Board  of  Harbor  and  Land  Commissioners, 
constitute  a  State  reservation,  and  the  provisions  of  the  following  act, 
chapter  362  of  the  Acts  of  the  year  1909,  apply  thereto  and  will  be  enforced 
by  said  Board :  — 

Section  1.  No  person  shall  hunt,  pursue,  take,  kill  or  in  any  manner  molest  or 
destroy  any  wild  bird  or  game  within  the  exterior  boundaries  of  any  state  reserva- 
tion, park,  common  or  any  land  held  in  trust  for  public  use,  except  that  the  authori- 
ties or  persons  having  the  control  and  charge  of  such  reservations,  parks,  commons 
or  other  lands  may  in  their  discretion,  and  with  such  limitations  as  they  may  deem 
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advisable,  authorize  persons  to  hunt,  take  or  kill  within  said  boundaries  any  wild 
birds  or  animals  which  are  not  now  protected  by  law.  Such  authorizations  shall  be 
by  written  license,  and  the  license  shall  be  revocable  at  the  pleasure  of  the  authori- 
ties or  persons  granting  it. 

Section  2.  The  boards,  officials  and  persons  having  charge  of  reservations, 
parks,  commons  and  lands  held  for  public  use  shall  enforce  the  provisions  of  this  act. 

Section  3.  Every  violation  of  any  provision  of  this  act  shall  be  punished  by  a 
fine  not  exceeding  twenty-five  dollars.     [Approved  May  7,  1909. 

William  S.  McNary, 
Charles  C.  Paine, 
George  M.  Harlow, 
Harbor  and  Land  Commissioners. 

The  sum  of  $163.15  has  been  paid  into  the  State  treasury 
during  the  year,  being  the  amount  received  from  licenses  issued 
to  various  parties  to  cultivate  and  pick  cranberries  on  the  bogs 
on  these  lands  and  to  mow  meadow  lands. 

Reclamation  work  on  the  Province  Lands  has  been  carried 
on  by  this  Board  for  a  number  of  years  w^ith  satisfactory  re- 
sults. There  is  similar  land  in  the  towns  of  Provincetown  and 
Truro,  that,  in  the  opinion  of  the  Board,  could  be  reclaimed 
with  advantage  to  the  public  as  well  as  to  the  owners  of  the 
land,  if  the  Board  had  the  authority  to  perform  the  work  under 
agreements  with  the  owners  of  the  land,  approved  by  the 
Governor  and  Council.  A  draft  of  a  bill  embodying  this  recom- 
mendation has  already  been  submitted. 

Appropriations :  — 
1893-1912,  inclusive,  aggregate, $68,000 

Amount  expended  during  the  year,  $2,535.21. 
Total  expenditure  to  Dec.  1,  1914,  $63,175.84. 

Town  Boundary  Survey. 
This  year  marks  the  completion  of  the  field  work  of  the 
survey  for  the  location  by  triangulation  of  all  the  bounds  at  the 
angles  and  corners  in  the  boundary  lines  of  each  city  and  town; 
also  the  completion  of  the  computations  and  reductions  of  the 
field  notes  for  filing  purposes.  The  field  work  has  been  con- 
fined mainly  to  the  location  of  corners  in  the  last  groups  of 
towns  in  the  southwest  corner  of  the  State,  and  has  included  a 
stadia  survey  of  Lake  Buel,  forming  a  part  of  the  line  be- 
tween the  towns  of  Monterey  and  New  Marlborough;    also  of 
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about  5  miles  of  the  Westfield  River,  which  forms  the  greater 
part  of  the  boundary  line  between  the  towns  of  Becket  and 
Middlefield. 

Large  scale  plans  of  these  stadia  surveys  have  been  prepared 
to  be  filed  in  this  office  for  general  use  as  required  by  statute. 

Where  bounds  were  missing  or  manifestly  defective  the 
boards  of  selectmen  have  been  notified,  and  in  co-operation 
with  this  Board  have  rectified  some  13  different  town  lines  by 
setting  about  30  substantial  new  bounds,  all  of  which  have  been 
located  and  described.  Some  of  these  corners  were  marked  by 
stone  piles  only,  and  could  not  be  easily  identified  in  the  annual 
perambulation  required  of  the  town  officials. 

Under  authority  of  chapter  25,  section  7  of  the  Revised 
Laws  of  1902  the  Board  has  completed  the  work  of  simplifying 
and  straightening  the  line  between  Montgomery  and  Russell, 
eliminating  an  uncertain  point  on  Shatterack  Mountain,  and 
the  selectmen  of  both  towns  have  set  a  new  witness  mark  near 
the  Westfield  River  at  the  northwesterly  portion  of  the  line 
and  a  roadstone  on  the  easterly  side  of  the  river  road,  so  that 
the  line  as  now  marked  conforms  to  the  new  act  passed  by  the 
Legislature  defining  the  line.  Also,  under  the  same  authority, 
the  line  between  Easthampton  and  Northampton  was  slightly 
changed.  To  conform  to  the  act  as  passed  by  the  Legislature 
only  one  bound  had  to  be  reset,  the  act  itself  eliminating  all 
other  uncertainties. 

During  the  year  one  atlas  of  the  Adams  group  covering  28 
towns  in  the  northern  part  of  the  State,  between  the  Connecti- 
cut River  and  the  New  York  State  line,  has  been  printed,  and 
99  copies  have  been  distributed  as  required  by  law. 

The  data  for  the  Agawam  group  of  22  towns  west  of  the 
Connecticut  River  and  south  of  the  Adams  group  have  been 
compiled  and  revised  and  are  being  printed.  The  group  includes 
Agawam,  Blandford,  Chester,  Chesterfield,  Easthampton,  Goshen, 
Granville,  Hatfield,  Holyoke,  Huntington,  Montgomery,  North- 
ampton, Russell,  Southampton,  South  wick,  Tolland,  Westfield, 
Westhampton,  West  Springfield,  Whately,  Williamsburg  and 
Worthington. 

The  data  for  the  last  atlas  of  the  Alford  group  containing 
20  towns  in  the  southwest  corner  of  the  State  have  been  com- 
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puted,  and  the  tabular  and  historical  matter  is  being  arranged 
and  prepared  for  the  printer,  the  drafted  sheets  being  nearly 
completed.  The  group  includes  Alford,  Becket,  Egremont, 
Great  Barrington,  Hinsdale,  Lee,  Lenox,  Middlefield,  Mon- 
terey, Mount  Washington,  New  Marlborough,  Otis,  Peru, 
Richmond,  Sandisfield,  Sheffield,  Stockbridge,  Tyringham, 
Washington  and  West  Stockbridge. 

Massachusetts-New  Yokk  Boundaey  Line. 

In  1898-99,  when  the  line  was  re-marked  as  mutually  agreed 
upon  by  the  authorized  officers  of  both  States  working  in  co- 
operation with  each  other,  many  of  the  junctions  of  town  lines 
on  the  New  York  side  of  the  State  line  could  not  be  readily 
located,  and  as  the  State  of  New  York  was  not  ready  at  that 
time  to  ascertain  the  location  of  its  town  lines,  many  of  their 
junctions  were  left  unmarked. 

During  this  year  two  of  these  lines  have  been  run  out,  and 
the  junction  found,  viz.,  the  north  and  the  south  lines  of  Auster- 
litz.  Accordingly,  two  new  bounds  have  been  set  at  these 
points.  New  York  bearing  one-half  of  the  expense. 

Sale  and  Distribution  of  Massachusetts  Atlas  Sheets 
AND  Town  Boundary  Atlases. 

Under  authority  of  chapter  57,  Resolves  of  1890,  chapter  42, 
Resolves  of  1891,  and  chapter  360,  Acts  of  1900,  2,807  atlas 
sheets  of  the  map  of  the  Commonwealth  and  2  town  boundary 
atlases  have  been  sold  during  the  year  for  which  $289.80  was 
received.  Under  the  provisions  of  chapter  26,  Resolves  of  1909, 
there  has  been  expended  from  this  amount  $152  for  the  pur- 
chase from  the  United  States  Geological  Survey  of  sheets  re- 
quired to  keep  in  stock  at  all  times  copies  of  all  the  atlas  sheets, 
leaving  a  balance  of  $137.80,  which  has  been  forwarded  to  the 
Treasurer  and  Receiver-General,  as  required  by  the  resolve. 

Chapter  360,  Acts  of  1900,  as  amended  by  chapter  484  of  the 
Acts  of  1909,  directed  this  Board  to  make  certain  disposition 
of  the  atlases  of  the  boundary  lines  of  the  various  cities  and 
towns  in  the  Commonwealth.  Under  this  authority  155  atlases 
have  been  distributed  during  the  year. 
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The  atlas  sheets  comprising  the  topographical  map  of  the 
State  of  Massachusetts,  prepared  by  the  United  States  Geo- 
logical Survey,  do  not  correctly  show  existing  conditions  as  to 
highways  and  many  topographical  features. 

The  Highway  Commission  makes  frequent  use  of  these 
sheets,  and  is  anxious  that  they  shall  be  corrected  and  a  new 
edition  published. 

The  Federal  government  will  furnish  reprints  of  the  plates 
of  present  sheets,  but  cannot  assume  any  part  of  the  cost  of 
making  corrections  and  printing  a  new  edition. 

The  Board  believes  that  this  work  is  valuable,  and  that  a 
considerable  portion  of  the  cost  will  be  returned  to  the  Com- 
monwealth from  the  sale  of  the  maps.  It  therefore  recom- 
mends that  it  be  authorized  to  correct  the  sheets  comprising 
the  topographical  map  of  the  State,  and  that  the  necessary  ap- 
propriation therefor  be  made.  This  recommendation  has  been 
embodied  in  a  draft  of  a  bill  submitted. 

Appropeiation  for  Survey  and  Improvement  of  Harbors. 

By  chapter  96  of  the  Acts  of  1914  an  appropriation  of 
$1,500  was  made  for  surveys  of  harbors  and  for  improving  and 
preserving  the  same,  and  for  repairing  damages  occasioned  by 
storms  along  the  coast  line  or  river  banks  of  the  Common- 
wealth. 

Expenditures  from  this  appropriation  have  been  made  to 
Dec.  1,  1914,  in  the  locality  and  to  the  amount  following, 
viz.: — 

Herring  River,  timber  fence, $351  00 

Cuttyhunk,  expenses, 25  70 

Deacons  Pond  Harbor,  Falmouth,  jetties  and  buUdiead,   .        .      1,108  05 


Total, 11,484  75 

Wrecks  and  Obstructions. 

Under  the  appropriation  made  by  chapter  96  of  the  Acts  of 
1914  for  the  removal  of  wrecks  and  other  obstructions  from 
tidewaters,  the  following  work  has  been  done  during  the  year:  — 

An  9ld  iron  cylinder  in  Kingston  channel  in  Plymouth  Harbor 
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had  become  a  menace  to  navigation,  and  was  removed  under 
an  agreement  with  Alfred  Holmes. 

An  abandoned  vessel  in  Plymouth  Harbor,  which  had  drifted 
upon  the  flats  and  was  in  danger  of  being  floated  by  high  tides, 
was  removed  under  an  agreement  with  Alfred  Holmes. 

Whenever  a  wreck  is  so  located  that  action  by  the  United 
States  government  rather  than  the  State  seems  proper,  it  is 
brought  to  the  attention  of  the  engineer  officer  in  charge  of  the 
district. 

Appropriation :  — 
Chapter  96,  Acts  of  1914,      .        . $1,000 

Amount  expended  during  year,  $38. 

Cape  Cod  Canal. 

Under  the  provisions  of  chapter  448  of  the  Acts  of  1899,  in- 
corporating the  Boston,  Cape  Cod  &  New  York  Canal  Com- 
pany, the  Board  of  Railroad  Commissioners  and  the  Board  of 
Harbor  and  Land  Commissioners  were  constituted  a  Joint 
Board  for  the  purpose  defined  in  said  act. 

The  act  of  1899  was  amended  by  chapter  476  of  the  Acts  of 
1900.  Additional  legislation  is  contained  in  chapter  519  of  the 
Acts  of  1910.  Statements  covering  previous  proceedings  before 
this  Board  and  the  Joint  Board,  and  action  taken  on  the  several 
petitions  presented,  are  contained  in  the  reports  of  this  Board 
for  the  years  1907,  pages  98  to  104;  1909,  pages  17  to  19; 
1910,  pages  34  to  38;  1911,  pages  65  to  68;  1912,  pages  74  to 
77;    1913,  pages  160  to  162. 

On  Dec.  24,  1913,  March  27,  1914,  July  15,  1914,  and  Nov. 
25,  1914,  orders  were  passed  certifying  and  approving  the  issue 
by  the  canal  company  of  stock  and  bonds  aggregating  11,280 
shares  of  stock  and  $1,130,000  in  bonds,  making  authorization 
to  Dec.  1,  1914,  of  52,320  shares  of  stock  of  the  par  value  of 
$100  each  and  $5,240,000  in  bonds. 

These  orders  in  relation  to  stock  and  bonds  were  issued  in 
accordance  with  the  requirements  of  chapter  448  of  the  Acts  of 
1899,  as  amended  by  chapter  476  of  the  Acts  of  1900,  and  upon 
requisitions  of  the  Cape  Cod  Construction  Company  to  the 
Boston,    Cape    Cod    &    New    York    Canal    Company    for    the 
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amounts  of  stock  and  bonds  of  said  canal  company  under  and 
in  accordance  with  the  contract  between  said  canal  company 
and  said  construction  company,  dated  March  27,  1907,  accom- 
panied by  estimates  made  by  the  chief  engineer  of  the  canal 
company  as  to  the  amount  of  work  done  and  expenditures 
made,  which  had  previously  been  examined  and  verified  by  the 
Joint  Board  and  its  engineer. 

On  Jan.  29,  1914,  a  letter  from  counsel  for  the  town  of 
Bourne  in  relation  to  pending  petition  for  a  determination  by 
the  Joint  Board  of  the  method  of  crossing  the  canal  at  Bourne- 
dale  at  a  point  designated  by  the  county  commissioners  of 
Barnstable  County,  also  a  petition  of  the  selectmen  of  the 
town  of  Bourne  for  a  determination  of  this  matter  and  further 
hearing,  were  presented. 

On  March  21,  1914,  members  of  the  Joint  Board  made  an 
inspection  of  work  done  and  in  progress  on  the  canal. 

On  March  27,  1914,  a  public  hearing  was  held  by  the  Joint 
Board  in  relation  to  the  method  of  crossing  the  canal  at  Bourne- 
dale,  on  petition  of  the  canal  company.  Witnesses  in  favor  of 
the  crossing  by  a  bridge,  and  those  opposed  to  crossing  by  a 
bridge  and  in  favor  of  a  ferry,  were  duly  heard. 

On  April  28,  1914,  at  a  meeting  of  the  Joint  Board,  the  en- 
gineer reported  in  relation  to  plan  of  a  passenger  ferry  landing 
at  Bournedale,  and  the  following  order  was  passed:  — 

The  Commonwealth  of  Massachusetts  in  Boaed  of  Public  Service 

Commissioners  and  Harbor  and  Land  Commissioners,  sitting 

AS  A  Joint  Board,  April  28,  1914. 

Petition  of  the  Boston,  Cape  Cod  &  New  York  Canal  Company  to  this 

Joint  Board  filed  Dec.  19,  1910,  asking  it  to  determine  the  kind  of  bridge 

or  bridges,  ferry  or  ferries,  across  the  canal  authorized  by  chapter  448  of 

the  Acts  of  1899,  or  tunnel  or  tunnels  under  the  same,  which  shall  be  built 

by  said  company  at  a  point  in  the  village  of  Bournedale  designated  by  the 

coimty  commissioners  of  Barnstable  County  Dec.  5,  1910,  and  to  approve 

the  plans  for  any  such  bridge,  ferry  or  tunnel. 

After  pubhc  advertisement  and  due  notice  to  parties  interested,  and  a 
pubhc  hearing  in  pursuance  therewith,  it  appearing  that  the  county  com- 
missioners of  Barnstable  County  on  the  fifth  day  of  December,  1910, 
designated  the  point  at  which  a  suitable  ferry  or  ferries  or  bridge  or  bridges 
across  the  canal  of  said  company,  or  a  suitable  tunnel  or  tunnels  under  the 
same,  should  be  provided  and  maintained  by  said  company  in  the  village 
of  Bournedale  in  the  town  of  Bourne,  said  point  being  shown  on  map  of 
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location  of  the  Cape  Cod  Canal,  H.  W.  Durham,  resident  engineer,  filed 
with  the  county  commissioners  of  Barnstable  County,  and  designated  on 
said  map  and  on  plan  of  the  Boston,  Cape  Cod  &  New  York  Canal  ap- 
proved by  the  Board  of  Harbor  and  Land  Commissioners  May  8,  1907,  as 
station  181;  the  Joint  Board,  acting  under  the  provisions  of  said  chapter 
448  of  the  Acts  of  1899,  and  chapter  519  of  the  Acts  of  1910,  and  in  partial 
execution  of  the  authority  conferred  upon  it  by  said  acts,  hereby  deter- 
mines that  a  crossing  of  said  canal  at  said  point  designated  by  the  county 
commissioners  of  Barnstable  County  on  the  fifth  day  of  December,  1910, 
shall  be  by  means  of  a  suitable  temporary  passenger  ferry,  and  it  is 

Ordered,  That  said  canal  company  file  with  this  Joint  Board  a  plan  of 
said  temporary  ferry,  and  that  when  a  plan  for  the  same  in  form  approved 
by  the  engineer  of  the  Joint  Board  be  filed,  a  temporary  ferry  at  said  point 
be  approved  by  this  Joint  Board. 

Provided,  however,  that  if  in  the  future,  in  the  judgment  of  this  Joint 
Board,  some  other  method  of  crossing  at  this  point  is  required,  said  canal 
company  shall  build  the  necessary  structures  and  maintain  and  operate 
the  same  in  conformity  with  such  plans  and  orders  as  may  be  approved 
and  issued  by  this  Joint  Board. 

Fredeeick  J.  MacLeod, 
George  W.  Anderson, 
Everett  E.  Stone, 
Clinton  White, 
George  W.  Bishop, 
Public  Service  Commissioners. 

Wm.  S.  McNary, 
Geo.  M.  Harlow, 
Harbor  and  Land  Commissioners. 


On  June  2,  1914,  the  Joint  Board 

Voted,  That  a  temporary  ferry  for  crossing  the  canal  of  the  Boston, 
Cape  Cod  &  New  York  Canal  Company  at  a  point  in  the  village  of 
Bournedale  designated  by  the  county  commissioners  of  Barnstable  County 
on  the  fifth  day  of  December,  1910,  be  approved  in  accordance  with  and 
subject  to  the  provisions  of  said  order  of  April  28,  1914,  and  that  said 
plan  be  approved  with  the  following  inscription  thereon:  "Approved  by 
the  Joint  Board  of  Public  Service  Commissioners  and  Harbor  and  Land 
Commissioners  June  2,  1914.     Frederick  N.  Wales,  Clerk  of  Joint  Board." 


On  July  10,  1914,  a  petition  for  a  writ  of  certiorari  was 
brought  in  the  Supreme  Court  by  the  inhabitants  of  Bourne 
against  the  Public  Service  Commissioners  and  the  Harbor  and 
Land  Commissioners  sitting  as  a  Joint  Board  under  the  pro- 
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visions  of  St.  1899,  chapter  448,  praying  that  an  injunction 
might  issue  restraining  and  enjoining  the  Boston,  Cape  Cod  & 
New  York  Canal  Company  from  providing  a  ferry  as  a  method 
of  crossing  the  Cape  Cod  Canal  at  Bournedale,  and  from  re- 
moving a  bridge  then  located  at  said  Bournedale;  and  further 
praying  that  the  respondents'  approval  of  the  plans  embodying 
the  above  proposed  act  be  annulled  and  altered  by  the  court. 

A  hearirg  was  held  on  July  10,  1914,  and  the  case  was  re- 
ferred to  an  auditor  to  report  a  finding  of  facts  to  the  court,  the 
injunction  asked  for  being  denied.  No  hearing  before  the  audi- 
tor has  yet  been  held. 

On  July  29,  1914,  a  fleet  of  boats,  including  the  excursion 
steamer  "Rose  Standish,"  the  United  States  torpedo  boat  de- 
stroyer "McDougal,"  and  a  number  of  private  yachts  led  by 
the  "Scout"  of  August  Belmont,  made  the  official  opening  tour 
of  the  canal.  Upon  the  return  of  the  fleet  to  Buzzards  Bay  ap- 
propriate dedication  ceremonies  were  held  in  the  presence  of  a 
large  number  of  guests,  including  the  Governor  of  the  Common- 
wealth, various  State  officials,  representatives  of  neighboring 
States  and  the  assistant  Secretary  of  the  Navy. 

On  Nov.  18,  1914,  an  application  was  received  by  the  Board 
of  Harbor  and  Land  Commissioners  from  the  inspector,  second 
lighthouse  district,  an  agent  of  the  United  States  government, 
requesting  the  conveyance  to  the  United  States  by  the  Com- 
monwealth of  12  tracts  of  land,  each  50  by  50  feet,  in  Buzzards 
Bay  at  various  points  on  the  dredged  approach  channel  to  the 
Cape  Cod  Canal,  for  the  purpose  of  establishing  lights.  This 
matter  was  pending  at  the  date  of  the  report  of  the  Board. 

Progress  on  the  canal  during  1914  is  shown  by  the  following 
statement  furnished  by  the  canal  company :  — 

The  year  1914  saw  the  canal  of  the  Boston,  Cape  Cod  &  New  York  Canal 
Company,  generally  known  as  the  Cape  Cod  Canal,  brought  to  practical 
completion.  At  the  close  of  the  year  the  company  had  dispensed  with  all 
contractors,  and  the  little  work  remaining,  consisting  of  giving  the  final 
cleaning  to  the  prism,  was  being  done  by  the  company's  own  force.  The 
breakwater  at  the  easterly  end  of  the  canal  had  been  finished.  The  riprap 
had  been  placed  upon  the  banks  of  the  canal.  The  work  in  connection 
with  the  relocation  of  the  New  Haven  Railroad  and  the  highways  was 
finished.  The  three  bridges  were  in  operation  and  the  ferry  at  Bournedale 
had  been  installed.    Mooring  piles  for  vessels  had  been  driven  at  both  ends 
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of  the  canal  at  intermediate  points.  Within  the  hmits  of  the  canal  the 
company  had  erected  and  put  in  use  a  system  of  electric  lights  placed  in 
pairs  at  intervals  of  500  feet.  In  the  approach  channel  at  Buzzards  Bay 
the  company  had  placed  temporary  lights,  and  similar  temporary  lights 
at  the  outer  end  of  the  breakwater.  The  lighthouse  department  of  the 
United  States  government,  by  direction  of  Congress,  has  undertaken  to 
light  the  approach  channel  in  the  open  navigable  waters  of  the  United 
States.  A  lighthouse  is  being  erected  at  the  outer  end  of  the  breakwater 
by  the  government,  and  work  had  been  begun  at  the  end  of  the  year  on 
the  permanent  lights  in  Buzzards  Bay. 

The  canal  was  opened  for  traffic  on  July  29,  1914,  and  has  been  in  con- 
tinuous operation  since.  Between  July  29  and  December  31  the  following 
vessels  have  passed  through  the  canal :  • — ■ 


Steamers,  yachts,  motorboats  and  launches. 
United  States  government  vessels :  — 

Torpedo  boat  destroyers, 

Gunboat  cruiser. 

Submarines, 

Training  ship,  . 

Fishing  boats,  . 

Life-saving  boats, 

Survey  boat,     . 

Schooners, 

Sloops,   . 

Barges  and  scows,    . 

Lighters, 

Dredges,  drill-boats  (other  than  contractors'), 

Tugs 

Total  commercial  vessels. 


502 


15 

83 
16 
50 

7 

8 

171 

852 


In  addition  to  these  there  was  the  plant  employed  by  the  contractors  of 
the  company,  making  passages  through  the  canal  to  the  estimated  number 
of  900,  giving  a  total  number  of  passages  through  the  canal  of  1,752. 


Licenses  granted  during  the  Year, 


Nos. 
3813 


Petition  of  William  G.  Manter  for  license  to  build  a  pile  pier  in 
Vineyard  Haven  Harbor,  Tisbury.     Granted  Dec.  10,  1913. 

3814.  Petition  of  the  Metropolitan  Ice  Company  for  license  to  build  a 

causeway  with  a  passageway  for  boats  through  the  same,  a  por- 
tion of  an  ice  house,  and  an  ice  run  and  pile  platforms  in  Dorothj^ 
Pond,  Millbury.     Granted  Dec.  10,  1913. 

3815.  Petition  of  Charles  M.  Cox  for  hcense  to  fill  solid  in  Scituate  Harbor, 

Scituate.     Granted  Dec.  10,  1913. 

3816.  Petition  of  Margaret  A.  Russell  for  license  to  erect  two  buildings  in 

Scituate  Harbor,  Scituate.     Granted  Dec.  10,  1913. 
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3817.  Petition  of  the  New  Bedford  &  Onset  Street  Railway  Company  for 

license  to  build  a  plate  girder  bridge  on  piers  of  cast-iron  cylinders 
filled  with  concrete  over  Wareham  River  at  the  Narrows,  so 
called,  Wareham.     Granted  Dec.  17,  1913. 

3818.  Petition  of  the  city  of  Lynn  for  license  to  fill  solid  at  and  adjoining 

the  outfall  sewer  in  Lynn  Harbor,  Lynn.    Granted  Dec.  17,  1913. 

3819.  Petition  of  Eugene  E.  C.  Swift  for  license  to  build  a  bulkhead  and 

pile  platform,  to  fill  solid  and  to  dredge  in  Deacons  Pond  Harbor, 
Falmouth.     Granted  Dec.  24,  1913. 

3820.  Petition  of  the  Bay  State  Street  Railway  Company  for  license  to 

erect  rail  grounds  at  the  northerly  end  of  Essex  bridge  in  Beverly 
Harbor,  Beverly.     Granted  Dec.  31,  1913. 

3821.  Petition  of  George  E.  Keith  for  license  to  dredge  an  anchorage  basin 

and  fiU  solid  in  Buzzards  Bay  near  the  mouth  of  Back  River  at 
Monument  Beach,  Bourne.    Granted  Jan.  21,  1914. 

3822.  Petition  of  Annie  Rogal  for  license  to  extend  a  boathouse  and  main- 

tain a  float  in  Lake  Whalom,  Leominster.    Granted  Feb.  17, 1914. 

3823.  Petition  of  the  board  of  public  works  of  the  town  of  Easthampton 

for  license  to  lay  an  iron-pipe  sewer  and  to  place  riprap  around 
the  same  in  Connecticut  River,  Easthampton.  Granted  Feb.  17, 
1914. 

3824.  Petition  of  Mary  A.  Curry  for  license  to  build  a  pile  pier  and  float 

in  Buzzards  Bay  at  Monument  Beach,  Bourne.  Granted  Feb.  17, 
1914. 

3825.  Petition  of  John  C.  Robinson  and  Walter  P.  Hubbard,  trustees  of 

the  Connecticut  Valley  Realty  Trust,  for  license  to  build  retaining 
walls  and  dikes,  and  to  excavate,  fill  and  dredge  in  and  over  Con- 
necticut River  and  its  banks,  and  in  and  over  Agawam  River  and 
its  banks,  in  West  Springfield  and  Agawam.  Granted  Feb.  17, 
1914. 

3826.  Petition  of  the  Turners  Falls , Company  for  hcense  to  fill,  excavate 

and  build  structures  in  and  over  Connecticut  River,  Montague. 
Granted  Feb.  18,  1914. 

3827.  Petition  of  the  county  commissioners  of  the  county  of  Essex  for  ap- 

proval of  plans  for  reconstructing  the  bridge  and  approaches 
thereto  over  Parker  River,  Newbury,  as  authorized  by  chapter 
768  of  the  Acts  of  1913.    Granted  March  10,  1914. 

3828.  Petition  of  Alberta  J.  Sargent  for  license  to  build  structures,  lay  a 

pipe  and  draw  water  from  Bloody  Pond,  Plymouth.  Granted 
March  17,  1914. 

3829.  Petition  of  Fred  C.  Kidder  for  hcense  to  build  a  shore  wall  and  lay  a 

pipe  in  Connecticut  River,  Sunderland.    Granted  March  24,  1914. 

3830.  Petition  of  Mabel  F.  Winters  for  hcense  to  erect  and  maintain  a 

portion  of  a  building  in  Cohasset  Harbor,  Cohasset.  Granted 
March  31,  1914. 
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3831.  Petition  of  the  county  commissioners  of  the  "county  of  Essex  for  ap- 

proval of  plans  for  reconstructing  part  of  Rocks  bridge,  so  called, 
over  Merrimac  River,  between  Haverhill  and  West  Newbury,  as 
authorized  by  chapter  631  of  the  Acts  of  1913.  Granted  April  7, 
1914. 

3832.  Petition  of  Lewis  R.  Bolles  for  license  to  build  a  sea  wall  and  fill 

sohd  in  Mattapoisett  Harbor,  Mattapoisett.  Granted  April  7, 
1914. 

3833.  Petition  of  the  town  of  Barnstable,  by  its  Commonfields  bridge  com- 

mittee, for  hcense  to  fiU  solid  and  construct  a  pipe  culvert  at  Com- 
monfields bridge,  so  called,  in  Barnstable  Harbor,  Barnstable. 
Granted  April  7,  1914. 

3834.  Petition  of  George  L.  Lyon  for  hcense  to  build  a  bulkhead  and  fill 

sohd  in  Saugus  River,  Lynn.    Granted  April  7,  1914. 

3835.  Petition  of  Frederick  D,  Naylor  and  Frederick  N.  Tilton  for  license 

to  restore  the  outlet  of  Knops  Pond,  Groton.  Granted  April  7, 
1914. 

3836.  Petitiion  of  Katherine  P.  Loring,  Louisa  P.  Loring  and  Augustus  P. 

Loring  for  hcense  to  maintain  a  stone  pier  in  Massachusetts  Bay, 
Beverly.     Granted  April  7,  1914. 

3837.  Petition  of  the  town  of  Fahnouth,  by  its  board  of  selectmen,  for 

hcense  to  change  the  location  of  Little  Pond  River  or  Herring 
River,  making  a  new  connection  between  Little  Pond  and  Nan- 
tucket Sound,  Falmouth.     Granted  April  9,  1914. 

3838.  Petition  of  John  W.  Post  for  license  to  build  and  maintain  a  floating 

landing  on  "Shallow  Run,"  so  called,  at  Grape  Island,  Ipswich. 
Granted  April  9,  1914. 

3839.  Petition  of  the  town  of  Yarmouth  for  license  to  build  a  pile  wharf 

and  bulkhead  in  Barnstable  Harbor,  Yarmouth,  under  authority 
of  chapter  680  of  the  Acts  of  1912.    Granted  April  9,  1914. 

3840.  Petition  of  Mary  A.  Clark  for  license  to  build  a  boat  landing  on  Con- 

necticut River,  West  Springfield.    Granted  April  9,  1914. 

3841.  Petition  of  the  Cotuit  Oyster  Company  for  hcense  to  build  a  bulk- 

head, fill  solid  and  extend  a  wharf  in  Cotuit  Harbor  at  Cotuit, 
Barnstable.     Granted  May  5,  1914. 

3842.  Petition  of  the  Plymouth  Cordage  Company  for  hcense  to  build  a 

temporary  bulkhead  and  fill  solid  in  Plymouth  Harbor,  Plymouth. 
Granted  May  5,  1914. 

3843.  Petition  of  the  Plymouth  Cordage  Company  for  license  to  build  a 

sea  wall  and  fill  sohd  in  Plymouth  Harbor,  Plymouth.  Granted 
May  5,  1914. 

3844.  Petition  of  the  Riverside  Park  Amusement  Company  for  license  to 

build  four  boat  landings,  including  two  boathouses,  on  Connecti- 
cut River,  Agawam.    Granted  May  5,  1914. 
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3845.  Petition  of  John  F.  Perkins  and  Fred  A.  Corliss  to  build  a  retaining 

wall,  to  fill  solid  and  maintain  filling  already  done  in  Smiths  Cove, 
Gloucester  Harbor,  Gloucester.    Granted  May  5,  1914. 

3846.  Petition  of  Charlotte  A.  Child  for  hcense  to  build  a  retaining  wall, 

to  fill  solid  and  to  build  and  maintain  a  canoe  house,  pile  platform 
and  boat  landing  on  piles  on  Merrimac  River,  Amesbury.  Granted 
May  5,  1914. 

3847.  Petition  of  the  Haverhill  Electric  Company  for  hcense  to  build  a 

bulkhead  and  fill  solid  on  Merrimac  River,  Haverhill.  Granted 
May  12,  1914. 

3848.  Petition  of  the  estate  of  Seth  W.  Paty  for  hcense  to  excavate,  to  con- 

struct and  maintain  a  flume,  and  draw  water  from  Cooks  Pond, 
Plymouth.     Granted  May  12,  1914. 

3849.  Petition  of  Ray  D.  Wells  for  license  to  enlarge  a  wharf  and  build  a 

marine  railway,  and  to  dredge  in  Deacons  Pond  Harbor,  Fal- 
mouth.    Granted  May  19,  1914. 

3850.  Petition  of  Teresa  M.  Wright  for  license  to  build  a  wharf  in  South 

Bay  at  Osterville,  Barnstable.     Granted  May  19,  1914. 

3851.  Petition  of  Harry  M.  Winchester  for  hcense  to  build  a  float  in  Lake 

Quinsigamond,  Worcester.     Granted  May  19,  1914. 

3852.  Petition  of  Warren  S.  Bumpus  for  hcense  to  build  and  maintain 

flumes  and  other  structures,  and  draw  water  from  Muddy  Pond, 
Kingston.     Granted  May  26,  1914. 

3853.  Petition  of  Wilham  T.  Makepeace  for  license  to  build  structures, 

excavate  a  trench  and  draw  water  from  Cotuit  Pond  or  Indian 
Pond  at  Marstons  Mills,  Barnstable.     Granted  May  26,  1914. 

3854.  Petition  of  the  Puritan  Fish  Freezing  Company  for  hcense  to  build 

a  pile  wharf  and  marine  railway  in  Provincetown  Harbor,  Prov- 
incetown.     Granted  June  2,  1914. 

3855.  Petition  of  the  Hahfax  Garden  Company  for  license  to  construct 

and  maintain  a  pumping  station  and  flume,  excavate  a  canal  and 
ditch  and  draw  water  from  East  Monponsett  Pond,  Halifax. 
Granted  June  16,  1914. 

3856.  Petition  of  Frankhn  E.  Smith  and  Horace  B.  Maglathhn  for  hcense 

to  excavate  ditches,  construct  flumes  and  dikes,  and  build  and 
maintain  pumping  stations  for  drawing  water  from  West  Mon- 
ponsett Pond,  Halifax.     Granted  June  16,  1914. 

3857.  Petition  of  Charles  A.  Hardy  for  hcense  to  build  a  footbridge  across 

Aunt  Lydia's  Cove,  so  called,  Chatham.     Granted  June  16,  1914. 

3858.  Petition  of  Henrietta  S.  Warner  for  license  to  build  a  pile  pier  and 

float  stage  in  Pocasset  Harbor  at  Pocasset,  Bourne.  Granted 
June  16,  1914. 

3859.  Petition  of  the  city  of  Gloucester  for  hcense  to  lay  40-inch  cast-iron 

pipe  drain  in  and  under  Gloucester  Harbor  at  Pavilion  Beach, 
Gloucester.     Granted  June  16,  1914. 
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3860.  Petition  of  the  town  of  Harwich  for  hcense  to  build  a  pile  pier  and 

float  stage  in  Witchmere  Harbor,  Harwich.  Granted  June  16, 
1914. 

3861.  Petition  of  Charles  F.  Richmond  for  license  to  build  a  wharf  and 

float  stage  in  Buzzards  Bay,  Wareham.    Granted  June  16,  1914. 

3862.  Petition  of  the  town  of  Manchester  for  approval  of  plans  for  laying 

a  pipe  in  Manchester  harbor  for  the  disposal  of  sewage,  as  author- 
ized by  chapter  373  of  the  Acts  of  1912.     Granted  June  23,  1914. 

3863.  Petition  of  the  New  Bedford  Gas  &  Edison  Light  Company  for  h- 

cense  to  extend  its  wharf  by  building  a  sea  wall,  bulkhead  and 
filling  solid  on  Acushnet  River,  New  Bedford.  Granted  June  23, 
1914. 

3864.  Petition  of  the  city  of  Haverhill  for  hcense  to  build  a  stone  or  con- 

crete wall  and  fill  solid  on  Merrimac  River,  Haverhill.  Granted 
June  23,  1914. 

3865.  Petition  of  Jeremiah  Rohan  for  license  to  build  a  sea  wall  and  fill 

sohd  in  Eel  Pond  at  Woods  Hole,  Fahnouth.  Granted  June  30, 
1914. 

3866.  Petition  of  John  F.  Phillips  for  license  to  build  a  sea  wall  and  fill 

solid  in  Eel  Pond  at  Woods  Hole,  Fahnouth.  Granted  June  30, 
1914. 

3867.  Petition  of  Walter  E.  Nickerson  for  license  to  build  a  sea  waU  and 

fiU  solid  in  Eel  Pond  at  Woods  Hole,  Falmouth.  Granted  June 
30,  1914. 

3868.  Petition  of  the  city  of  Beverly  for  hcense  to  extend  the  fender  piers 

of  Bass  River  bridge  on  Bass  River,  Beverly.  Granted  June  30, 
1914. 

3869.  Petition  of  the  Haverhill  Box  Board  Company  for  license  to  build  a 

bulkhead  and  fill  solid  on  Merrimac  River,  Haverhill.  Granted 
June  30,  1914. 

3870.  Petition  of  Adelia  E.  Tyler  for  license  to  build  a  wall  and  fill  sohd 

on  Merrimac  River,  Haver hiU.    Granted  June  30,  1914. 

3871.  Petition  of  Charles  Sidney  Waldo,  Jr.,  for  hcense  to  build  a  wall 

and  dam  in  little  Harbor,  Cohasset.    Granted  June  30,  1914. 

3872.  Petition  of  the  town  of  Harwich  for  license  to  build  structures  and 

do  other  work  to  control  the  flow  of  water  and  pro\dde  for  the 
passage  of  fish  from  Long  Pond  to  Hinckley's  Pond,  Harwich. 
Granted  July  7,  1914. 

3873.  Petition  of  George  C.  Holmes  for  hcense  to  build  a  pile  pier  and 

float  stage  on  Smfts  River  at  Onset,  Wareham.  Granted  July  7, 
1914. 

3874.  Petition  of  Ezra  I.  Thomas  for  hcense  to   build   a  boathouse  in 

Massapoag  Pond,  Limenburg.     Granted  July  7,  1914. 

3875.  Petition  of  the  Cape  Cod  Cold  Storage  Compan}^  for  license  to  ex- 

tend its  wharf,  on  piles,  in  Provinceto^ai  Harbor,  Provincetown. 
Granted  July  7,  1914. 
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3876.  Petition  of  Samuel  Small  for  license  to  draw  water  from  brook  con- 

necting Long  and  Hincldey's  Pond  or  Pleasant  Lake,  and  from 
Hinckley's  Pond  or  Pleasant  Lake,  Harwich  and  Brewster. 
Granted  July  21,  1914. 

3877.  Petition  of  Henry  Hopkins  for  license  to  excavate  canals,  build  dike, 

maintain  a  pumping  plant  and  draw  water  from  Long  Pond, 
Brewster.     Granted  July  21,  1914. 

3878.  Petition  of  Allen  S.  Bragg  and  George  W.  Wardrop  for  license  to 

excavate  a  ditch,  lay  a  15-inch  tile,  build  a  dike,  maintain  a  pump- 
ing plant  and  draw  water  from  Middle  Mill  Pond,  Brewster. 
Granted  July  21,  1914. 

3879.  Petition  of  Allen  S.  Bragg  for  license  to  build  a  concrete  intake,  a 

concrete  flume,  a  pumping  plant,  and  draw  water  from  Snows 
Pond,  Brewster.     Granted  July  21,  1914. 

3880.  Petition  of  Allen  S.  Bragg  and  George  W.  Wardrop  for  license  to 

maintain  a  pumping  plant,  construct  and  maintain  a  15-inch  tile 
outlet  and  2-foot  concrete  conduit  and  draw  water  from  Snows 
Pond,  Brewster.     Granted  July  21,  1914. 

3881.  Petition  of  Frederick  M.  Briggs  and  Grace  W.  Briggs  for  license  to 

build  a  pile  pier  and  float  stage  in  Pocasset  Harbor  at  Pocasset, 
Bourne.     Granted  July  21,  1914. 

3882.  Petition  of  Frank  J.  Mitchell,  Nicholas  C.  Johnson  and  Mabel  A. 

Swett  for  license  to  build  a  wall  and  fill  solid  on  Merrimac  River, 
Haverhill.     Granted  July  28,  1914. 

3883.  Petition  of  Frances  Moulton  for  hcense  to  build  a  pile  pier  in  Butter- 

milk Bay,  Wareham.     Granted  July  28,  1914. 

3884.  Petition  of  Franklin  L.  Gifford  for  license  to  build  a  marine  railway 

in  Eel  Pond  at  Woods  Hole,  Fahnouth.    Granted  Aug.  4,  1914. 

3885.  Petition  of  the  city  of  New  Bedford  for  Hcense  to  build  bulkheads, 

sea  walls  and  other  structures,  to  fill  solid  and  to  dredge  in  Acush- 
net  River,  New  Bedford,  for  the  purpose  of  providing  a  marine 
park.     Granted  Aug.  4,  1914. 

3886.  Petition  of  the  Essex  Associates  for  license  to  build  structures  and 

erect  a  building  over  Little  River,  Haverhill.  Granted  Aug.  4, 
1914. 

3887.  Petition  of  Read  Brothers  Company  for  license  to  extend  its  present 

pile  wharf  on  piles  on  Taunton  River,  Somerset.  Granted  Aug. 
4,  1914. 

3888.  Petition  of  the  Wesley  House,  Incorporated,  for  hcense  to  extend  a 

pier  and  to  drive  piles  in  Lake  Anthony,  Oak  Bluffs.  Granted 
Aug.  4,  1914. 

3889.  Petition  of  Frank  Jesse  for  license  to  build  a  marine   railway  in 

Plymouth  Harbor,  Plymouth.    Granted  Aug.  4,  1914. 

3890.  Petition  of  Jacob  C.  Rogers  for  Mcense  to  build  a  wall,  dike  and 

sluice  gates  and  to  fill  solid  in  the  easterly  harbor  of  Misery 
Island,  Salem.    Granted  Aug.  4,  1914. 
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3891.  Petition  of  the  town  of  Dartmouth  for  hcense  to  widen  Gulf  Bridge, 

so  called,  and  its  approaches,  over  a  branch  of  Apponagansett 
River,  Dartmouth.     Granted  Aug.  11,  1914. 

3892.  Petition  of  Mary  Dudley  for  license  to  build  a  concrete  pier  in  Old- 

ham Pond,  Pembroke.     Granted  Aug.  11,  1914. 

3893.  Petition  of  Louis  Peloquin  for  license  to  build  and  maintain  a  wall 

and  boathouse  and  to  fill  sohd  on  Coles  River,  Swansea.    Granted 
Aug.  18,  1914. 

3894.  Petition  of  Frank  W.  Stanwood  for  hcense  to  build  a  wharf  on  Mill 

River,  Gloucester.    Granted  Aug.  18,  1914. 

3895.  Petition  of  the  Newburyport  Fish  Cold  Storage  Company  for  license 

to  build  a  bulkhead  and  fiU  sohd  in  a  dock  on  Merrimac  River, 
Newburyport.     Granted  Aug.  18,  1914. 

3896.  Petition  of  Michael  Cashman  and  Daniel  Cashman  for  hcense  to 

build  a  bulkhead  and  fill  sohd  in  a  dock  on  Merrimac  River,  New- 
buryport.    Granted  Aug.  18,  1914. 

3897.  Petition  of  the  town  of  Orleans  for  license  to  build  a  new  concrete 

bridge  over  a  branch  of  Pleasant  Bay,  Orleans.    Granted  Aug.  2.5, 
1914. 

3898.  Petition  of  the  Connecticut  Valley  Lumber  Company  for  license  to 

hang  and  maintain  booms  in  and  across  the  Connecticut  River, 
GiU  and  Montague.     Granted  Sept.  15,  1914. 

3899.  Petition  of  the  Connecticut  Valley  Lumber  Company  for  license  to 

hang  and  maintain  booms  in  and  across  the  Connecticut  River, 
Northampton  and  Hadley.     Granted  Sept.  15,  1914. 

3900.  Petition  of  Sarah  I.  Snow  for  hcense  to  build  a  sea  waU  and  fiU  solid 

in  Eel  Pond  at  Woods  Hole,  Fahnouth.    Granted  Sept.  15,  1914. 

3901.  Petition  of  Henrietta  S.  Warner  for  license  to  build  a  pile  pier  and 

float  stage  in  Pocasset  Harbor  at  Pocasset,  Bourne.     Granted 
Sept.  15,  1914. 

3902.  Petition  of  the  town  of  Duxbury  for  license  to  reconstruct  and  widen 

Marshall  Street  bridge,  so  called,  in  and  over  Sherburne  Creek, 
Duxbury.     Granted  Sept.  15,  1914. 

3903.  Petition  of  Jackson  D.  BaUance  for  license  to  build  a  breakwater 

in  West  Monponsett  Pond,  Halifax.    Granted  Sept.  15,  1914. 

3904.  Petition  of  Frank  P.  Gushing  to  build  a  breakwater  in  West  Mon- 

ponsett Pond,  Halifax.     Granted  Sept.  15,  1914. 

3905.  Petition  of  the  Springfield  Gas  Light  Companj^  for  hcense  to  lay  a 

12-inch  iron  pipe,  and  to  drive  piles  to  protect  a  bulkliead,  on  the 
Connecticut  River,  Springfield.    Granted  Sept.  18,  1914. 

3906.  Petition  of  Frank  R.  Elwell  for  hcense  to  build  a  pier  in  the  Con- 

necticut River  from  the  mainland  to  Elwell's  Island,  Northamp- 
ton.    Granted  Sept.  22,  1914. 

3907.  Petition  of  the  town  of  Longmeadow  for  license  to  construct  and 

maintain  a  sewer  outlet  in   Connecticut  River,   Longmeadow. 
Granted  Sept.  22,  1914. 
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3908.  Petition  of  the  Marconi  Wireless  Telegraph  Company  of  America 

for  license  to  extend  wires  over  and  across  Lovers  Pond,  Chatham. 
Granted  Sept.  29,  1914. 

3909.  Petition  of  the  New  Bedford,  Marthas  Vineyard  &  Nantucket 

Steamboat  Company  for  hcense  to  rebuild  its  pile  wharf  on  piles 
in  Edgartown  Harbor,  Edgartown.    Granted  Sept.  29,  1914. 

3910.  Petition  of  John  P.  Sylvia,  Jr.,  for  license  to  build  bulkheads  and  a 

sea  wall  and  fill  solid  in  Eel  Pond  at  Woods  Hole,  Falmouth. 
Granted  Oct.  6,  1914. 

3911.  Petition  of  Isaiah  Spindell  for  license  to  build  a  pile  structure  in  Eel 

Pond  at  Woods  Hole,  Fahnouth.     Granted  Oct.  6,  1914. 

3912.  Petition  of  WiUiam  A.  Tobey  for  license  to  fill  solid  and  build  a  pile 

wharf  in  Deacons  Pond  Harbor,  Falmouth.    Granted  Oct.  6,  1914. 

3913.  Petition  of  Timothy  Sullivan  and  Margaret  Sullivan  for  license  to 

build  a  wall,  two  floating  boathouses  and  a  wharf,  and  to  fill  solid 
in  Lake  Quinsigamond,  Shrewsbury.    Granted  Oct.  13,  1914. 

3914.  Petition  of  the  Boston,  Revere  Beach  &  Lynn  Railroad  Company  for 

license  to  make  certain  alterations  in  its  bridge  across  Saugus  River 
in  Lynn  and  Revere.     Granted  Oct.  14,  1914. 

3915.  Petition  of  Merrick  L.  Goff  for  license  to  build  a  pile  wharf  and  float 

stage  on  Coles  River,  Swansea.    Granted  Oct.  27,  1914. 

3916.  Petition  of  Edward  S.  Moulton  for  license  to  build  a  pile  wharf  and 

float  stage  on  Coles  River,  Swansea.     Granted  Oct.  27,  1914. 

3917.  Petition  of  the  Massachusetts  Highway  Commission  for  license  to 

fill  solid  in  Taunton  River  for  the  purpose  of  building  a  State  high- 
way in  the  town  of  Dighton.     Granted  Nov.  3,  1914. 

3918.  Petition  of  Joseph  L.  Goodale,  Augustus  N.  Rantoul  and  Richard 

T.  Crane,  Jr.,  for  license  to  maintain  a  dam  and  to  raise  the 
height  of  the  same  at  Treadwell's  Island  Creek,  Ipswich.  Granted 
Nov.  3,  1914. 

3919.  Petition  of  SteUa  Dillon  for  license  to  build  a  pile  wharf  in  Edgar- 

town Harbor,  Edgartown.     Granted  Nov.  10,  1914. 

3920.  Petition  of  the  Standard  Oil  Company  of  New  York  for  license  to 

build  a  sea  wall  and  fill  solid  on  Merrimac  River,  Haverhill. 
Granted  Nov.  18,  1914. 

3921.  Petition  of  the  town  of  Harwich,  by  its  board  of  selectmen,  for  li- 

cense to  build  two  pile  and  timber  jetties  near  the  outlet  of 
,     Allen's  Harbor,  Harwich.     Granted  Nov.  25,  1914. 

3922.  Petition  of  Desmond  Fitzgerald  and  Waldo  H.  Marshall,  trustees  of 

the  Barnstable  Pier  Association,  for  license  to  build  a  wharf  in 
Barnstable  Harbor,  Barnstable.     Granted  Nov.  25,  1914. 

3923.  Petition  of  the  New  Bedford,  Marthas  Vineyard  &  Nantucket 

Steamboat  Company  for  license  to  rebuild  its  present  pile  wharf  in 
Nantucket  Harbor,  Nantucket.    Granted  Nov.  25,  1914. 

3924.  Petition  of  George  W.  Pickering  for  license  to  build  wharf,  drive  piles 

and  to  dredge  on  South  River,  Salem.     Granted  Nov.  25,  1914. 
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Miscellaneous  Permits  granted  during  the  Year. 

New  Bedford  Gas  &  Edison  Light  Company,  to  dredge  in  Acushnet 

River,  New  Bedford.     Granted  Dec.  3,  1913. 
Sarah  Palmer  Ingalls  and  Mary  Palmer  Evans,  to  remove  stones 

from  Phillips  Beach,  Swampscott.     Granted  Dec.  10,  1913. 
William  P.  Wharton,  to  use  and  occupy  Grassy  Island  in  Baddacook 

Pond,  Groton.     Granted  Dec.  10,  1913. 
John  F.  Randolph,  to  construct  and  maintain  a  fish  trap  in  Lagoon  Pond, 

Oak  Bluffs.    Approval  of  license  issued  Jan.  15,  1914,  by  the  selectmen 

of  Oak  Bluffs.     Granted  Feb.  4,  1914. 
Charles  E.  F.  Benson,  to  place  a  fish  trap  in  Lagoon  Pond,  Tisbury. 

Approval  of  license  issued  Dec.  17,  1913,  by  the  selectmen  of  Tisbury. 

Granted  Feb.  4,  1914. 
Benjamin  L.  Jones,  to  construct  and  maintain  a  fish  weir  in  South  Bay, 

Chatham.    Approval  of  license  issued  Jan.  5,  1914,  by  the  selectmen 

of  Chatham.     Granted  Feb.  4,  1914, 
Ellen  M.  Boardman,  to  remove  material  from  Salters  Beach,  Plymouth. 

Granted  Feb.  11,  1914. 
Asa  L.  Pattee,  to  erect  and  maintain  a  fish  weir  or  trap  in  that  part  of 

Nantucket  Sound  near  Salt  River,   Falmouth.    Approval  of  license 

issued  Feb.  3,  1914,  by  the  selectmen  of  Falmouth.    Granted  March  3, 

1914. 
Aaron  Kelley,  to  construct  and  maintain  a  fish  weir  in  the  tidewaters  of 

the  town  of  Dennis.    Approval  of  license  issued  Sept.  16,  1913,  by  the 

selectmen  of  Dennis.    Granted  March  10,  1914. 
Harry  E.  Sloan,  to  construct  and  maintain  a  fish  weir  in  Massachusetts 

Bay,  Duxbury.    Approval  of  permit  issued  Feb.  10,  1914,  by  the  select- 
men of  Duxbury.     Granted  March  10,  1914. 
E.  Chester  Eldredge,  to  construct  and  maintain  a  fish  weir  on  the  west 

side  of  Monomoy  beach  in  Chatham,  extending  into  South  Bay.    Ap- 
proval of  permit  issued  March  2,  1914,  by  the  selectmen  of  Chatham. 

Granted  March  17,  1914. 
E.  Chester  Eldredge,  to  set  and  maintain  a  fish  weir  in  South  Bay, 

Chatham.    Approval  of  permit  issued  March  2,  1914,  by  the  selectmen 

of  Chatham.     Granted  March  17,  1914. 
Frederick  W.  Baker,  to  construct  and  maintain  a  fish  weir  in  tide 

waters  near  Pleasant  Bay,  Chatham.    Approval  of  permit  issued  Feb. 

16,  1914,  by  the  selectmen  of  Chatham.    Granted  March  17,  1914. 
Benjamin  F.  Rich,  to  construct  and  maintain  a  fish  weir  in  tide  waters 

near  Pleasant  Bay,  Chatham.    Approval  of  permit  issued  March  2, 
1914,  by  the  selectmen  of  Chatham.     Granted  March  17,  1914. 
Edmund  D.  and  Edmund  S.  Kendrick,  to  construct  and  maintain  a  fish 
weir  in  tide  waters  near  Pleasant  Bay,  Chatham.    Approval  of  permit 
issued  Feb.  16,  1914,  by  the  selectmen  of  Chatham.     Granted  March 

17,  1914. 
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GiLBEET  E.  Ellis,  to  construct  and  maintain  six  fish  weirs  in  the  tide- 
waters of  the  town  of  Brewster.  Approval  of  permit  issued  Dec.  5,  1913, 
by  the  selectmen  of  Brewster.     Granted  March  24,  1914. 

W.  F.  WixoN,  to  construct  and  maintain  two  fish  weirs  in  the  tidewaters 
of  Dennis.  Approval  of  permit  issued  Feb.  7,  1914,  by  the  selectmen  of 
Dennis.     Granted  March  24,  1914. 

Boston  Sand  and  Gbavel  Company,  to  excavate  a  channel  at  and  near 
Herring  Creek,  Scituate.     Granted  March  24,  1914. 

Henby  L.  Peakes,  to  construct  and  maintain  a  fish  trap  in  Vineyard 
Haven  Harbor,  Tisbury.  Approval  of  permit  issued  March  21,  1914, 
by  the  selectmen  of  Tisbury.     Granted  April  7,  1914. 

Aethur  S.  Hall,  to  construct  and  maintain  a  fish  weir  in  the  tidewaters 
of  Brewster.  Approval  of  permit  issued  March  20,  1914,  by  the  select- 
men of  Brewster.     Granted  April  7,  1914. 

John  Hays  Hammond,  Jr.,  to  run  eleven  phosphor  bronze  wires  into  Fresh 
Water  Cove  in  Gloucester  Harbor^  Gloucester.    Granted  April  9,  1914. 

Harey  C.  Foye,  to  construct  and  maintain  a  fish  weir  off  High  Pine  Beach 
in  Cape  Cod  Bay,  Duxbury.  Approval  of  permit  issued  March  16, 
1914,  by  the  selectmen  of  Duxbury.     Granted  April  14,  1914. 

Joseph  Long,  to  erect  and  maintain  a  fish  weir  in  the  tidewaters  of  Dennis. 
Approval  of  permit  issued  March  21,  1914,  by  the  selectmen  of  Dennis. 
Granted  April  14,  1914. 

David  N.  Wixon,  to  erect  and  maintain  a  fish  weir  in  the  tidewaters  of 
Dennis.  Approval  of  permit  issued  March  21,  1914,  by  the  selectmen 
of  Dennis.     Granted  April  14,  1914. 

Heebert  Lovell,  to  construct  a  fish  weir  in  Barnstable  Harbor,  Barn- 
stable. Approval  of  permit  issued  March  21,  1914,  by  the  selectmen 
of  Barnstable.     Granted  April  21,  1914. 

Wilson  &  Dean  Fishing  Company,  to  construct  fish  weirs  in  Cape  Cod 
Bay,  Sandwich.  Approval  of  permits  issued  March  21,  1914,  by  the 
selectmen  of  Sandwich.     Granted  April  21,  1914. 

Meteopolitan  Paek  Commission,  approval  of  plan  for  a  pile  and  timber 
bulkliead  in  Lynn  Harbor,  Lynn.     Granted  May  5,  1914. 

Boston  &  Maine  Rajleoad,  authorized  to  give  notice  of  closing  Danvers 
River  to  the  passage  of  vessels  through  the  draw  in  its  bridge  on  its 
eastern  division  on  said  river  at  Beverly,  Mass.,  for  the  purpose  of  ap- 
plying certain  electrical  devices  ordered  by  the  Public  Service  Commis- 
sion.    Granted  May  5,  1914. 

Michael  Stefaniak,  to  use  and  occupy  Skunk's  Misery  Island  in  Lake 
Chaubunagungamaug,  Webster.     Granted  May  5,  1914. 

FuLLEE  A.  Andrews,  to  construct  and  maintain  a  fish  weir  in  tidewater 
on  the  western  side  of  Graves  Island,  Manchester.  Approval  of  license 
issued  April  14,  1914,  by  the  selectmen  of  Manchester.  Granted  May 
5,  1914. 

Fuller  A.  Andrews,  to  construct  and  maintain  a  fish  weir  on  the  western 
side  of  Danas  Island,  Manchester.  Approval  of  license  issued  March 
17, 1914,  by  the  municipal  council  of  Gloucester.     Granted  May  5, 1914. 
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Obed  S.  Daggett,  to  construct  and  maintain  a  fish  weir  in  Vineyard 

Sound,  Chilmark.     Approval  of  permit  issued  March  26,  1914,  by  the 

selectmen  of  Chilmark.     Granted  May  5,  1914. 
Charles  L.  Woodside,  to  dump  material  on  the  waterfront  of  his  property 

on  Little  River  at  West  Gloucester.     Granted  May  19,  1914. 
Naumkeag  Steam  Cotton  Company,  to  lower  a  well  and  remove  material 

from  South  River,  Salem.     Granted  May  19,  1914. 
Charles  B.  Rockwell,  to  remove  stones  from  the  beach  in  front  of  his 

upland  at  Warrens  Cove,  Plymouth.     Granted  May  19,  1914. 
Altce  C.  Goddard,  to  remove  stones  from  the  beach  in  front  of  her  upland 

at  Warrens  Cove,  Plymouth.     Granted  May  19,  1914. 
Isaac  E.  Chase,  to  construct  and  maintain  a  fish  weir  in  the  waters  of  the 

town  of  Orleans.     Approval  of  license  issued  April  15,  1914,  by  the 

selectmen  of  Orleans.     Granted  May  26,  1914. 
Ebenezer  Luce,  to  construct  and  maintain  a  fish  trap   in  Vineyard 

Sound,  Tisbury.     Approval  of  permit  issued  April  20,  1914,  by  the 

selectmen  of  Tisbury.     Granted  May  26,  1914. 
Timothy  W.  Black,  to  construct  fish  weirs  in  the  tidewaters  of  the  town 

of  Brewster.    Approval  of  permit  issued  May  11,  1914,  by  the  selectmen 

of  Brewster.     Granted  May  26,  1914. 
William  Stopford,  to  construct  and  maintain  fish  weirs  in  the  waters  of 

Salem.    Approval  of  permit  issued  May  15,  1914,  by  the  city  council  of 

Salem.     Granted  May  26,  1914. 
Heath  Brothers,  to  maintain  a  fish  weir  off  the  westerly  side  of  Kettle 

Island,  Manchester.     Approval  of  permit  issued  May  19,  1914,  by  the 

selectmen  of  Manchester.     Granted  May  26,  1914. 
Mary  F.  Stoddard,  to  remove  stones  from  the  beach  in  front  of  her  upland 

at  Warrens  Cove,  Plymouth.     Granted  May  26,  1914. 
James  A.  Tilden,  to  take  sand  and  shale  from  beach  at  AUerton,  Hull. 

Granted  May  26,  1914. 
Julian  B.  Hart,  to  take  sand  and  shale  from  beach  at  AUerton,  Hull. 

Granted  June  2,  1914. 
George  C.  King,  to  constnrct  and  maintain  a  fish  weir  in  tidewaters  of 

the  town  of  Gosnold.    Approval  of  permit  issued  Feb.  21,  1914,  by  the 

selectmen  of  Gosnold.     Granted  June  10,  1914. 
James  E.  Eldridge,  to  construct  and  maintain  fish  weirs  in  tidewaters  of 

the  town  of  Brewster.    Approval  of  permit   issued  June  6,   1914,  by 

the  selectmen  of  Brewster.     Granted  June  16,  1914. 
Wilson  &  Dean  Fishing  Company,  to  construct  and  operate  fish  weirs  in 

Cape  Cod  Bay,  Sandwich.    Approval  of  permit  issued  March  21,  1914, 

by  the  selectmen  of  Sandwich.     Granted  June  23,  1914. 
Otis  B.  Luce,  to  construct  and  maintain  a  fish  weir  in  tidewaters  of  the 

town  of  West  Tisbury.    Approval  of  permit  issued  May  6,  1914,  by 

the  selectmen  of  West  Tisbury.    Granted  June  23,  1914. 
Obed  S.  Daggett,  to  construct  and  maintain  a  fish  weir  in  Vineyard 

Sound,  West  Tisbury.    Approval  of  permit  issued  March  6,  1914,  by 

the  selectmen  of  West  Tisbury.     Granted  June  23,  1914. 
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Harky  C.  Foye,  to  construct  and  maintain  a  fish  trap  in  tidewaters  of 
Plymouth  on  the  outside  of  Long  Beach.  Approval  of  license  issued 
June  1,  1914,  by  the  selectmen  of  Plymouth.     Granted  June  23,  1914. 

Haery  E.  Sloan,  to  construct  and  maintain  a  fish  weir  in  tidewaters  of 
Plymouth.  Approval  of  license  issued  June  1,  1914,  by  the  selectmen 
of  Plymouth.     Granted  June  30,  1914. 

Commonwealth  Dredging  Company,  to  deposit  dredged  material  at  the 
government  dumping  ground  opposite  Merrimacport.  Granted  July  2, 
1914. 

Marcus  N.  Harris  and  Alfred  Crocker,  to  construct  fish  weirs  in 
Cape  Cod  Bay,  Barnstable.  Approval  of  license  issued  June  20,  1914, 
by  the  selectmen  of  Barnstable.    Granted  July  7,  1914. 

Newburyport  Fjsh  Cold  Storage  Company,  to  place  and  maintain  a 
fish  weir  off  the  shore  of  Plum  Island,  Newbury.  Approval  of  permit 
issued  June,  1914,  by  the  selectmen  of  Newbury.  Granted  July  21, 
1914. 

Zenas  Baker,  to  construct  and  maintain  a  fish  weir  in  tidewaters  of  the 
town  of  Dennis.  Approval  of  permit  issued  June  30,  1914,  by  the 
selectmen  of  Dennis.     Granted  July  21,  1914. 

Reuben  H.  Horton,  to  construct  and  maintain  a  fish  weir  in  tidewaters 
of  the  town  of  Eastham.  Approval  of  permit  issued  July  8,  1914,  by 
the  selectmen  of  Eastham.     Granted  July  21,  1914. 

Frederick  W.  Fosdick,  to  dump  material  on  property  owned  bj^  him  on 
Little  River,  West  Gloucester.     Granted  July  28,  1914. 

John  H.  Gerrish,  to  redredge  the  dock  belonging  to  the  Haverhill  Box 
Board  Company  on  Merrimac  River,  Haverhill.    Granted  Aug.  4,  1914. 

William  M.  Kendrick,  to  set,  maintain  and  fish  a  fyke  in  a  creek  50  feet 
below  the  dike  that  extends  from  Samuel  Ryder  Island,  Chatham.  Ap- 
proval of  permit  issued  Aug.  5,  1914,  by  the  selectmen  of  Chatham. 
Granted  Sept.  8,  1914. 

Alonzo  F.  Cahoon,  to  construct  and  maintain  a  fish  weir  in  South  Bay, 
Chatham.  Approval  of  permit  issued  Aug.  18,  1914,  by  the  selectmen 
of  Chatham.    Granted  Sept.  8,  1914. 

Augustus  W.  Baker,  to  set,  maintain  and  fish  a  fyke  in  Frost  Fish 
Creek,  Chatham.  Approval  of  permit  issued  Aug.  5, 1914,  by  the  select- 
men of  Chatham.    Granted  Sept.  8,  1914. 

Marthas  Vineyard  Cold  Storage  and  Ice  Company,  to  construct  and 
maintain  a  fish  weir  in  Vineyard  Sound,  Tisbury.  Approval  of  per- 
mit issued  Aug.  17,  1914,  by  the  selectmen  of  Tisbury.  Granted 
Sept.  8,  1914. 

Chester  F.  Horton,  to  construct  and  maintain  a  fish  weir  in  tidewaters 
of  the  town  of  Eastham.  Approval  of  permit  issued  Aug.  15,  1914, 
by  the  selectmen  of  Eastham.     Granted  Sept.  8,  1914. 

Zenas  H.  Baker,  to  construct  and  maintain  a  fish  weir  in  tidewaters  of  the 
town  of  Dennis.  Approval  of  permit  issued  Aug.  10,  1914,  by  the 
selectmen  of  Dennis.     Granted  Sept.  8,  1914. 
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Orick  D.  Young,  to  set,  maintain  and  fish  a  fyke  in  the  Henry  Harding 

Creek,  Chatham.    Approval  of  permit  issued  Aug.  5,  1914,  by  the  select- 
men of  Chatham.     Granted  Sept.  8,  1914. 
Orick  D.  Young,  to  set,  maintain  and  fish  a  fyke  in  George  Ryder  Creek, 

Chatham.    Approval  of  permit  issued  Aug.  5,  1914,  by  the  selectmen 

of  Chatham.     Granted  Sept.  8,  1914. 
H.  L.  Andrews  and  E.  U.  Iwwerks,  to  use  and  occupy  part  of  Berry 

Island  in  Lake  Winthrop,  HoUiston.     Granted  Sept.  22,  1914. 
Boston  Sand  and  Gravel  Company,  to  excavate  a  basin  and  a  channel 

to  Herring  Creek,  Scituate.     Granted  Sept.  22,  1914. 
David  Atwood,  to  construct  and  maintain  fish  traps  in  Skaket  Creek, 

Brewster.    Approval  of  permit  issued  Sept.  11,  1914,  by  the  selectmen 

of  Brewster. 
AzARiAH  A.  Cahoon,  to  coustruct  and  maintain  fish  traps  in  Quivett 

Creek,  Brewster.    Approval  of  permit  issued  Sept.   10,   1914,  by  the 

selectmen  of  Brewster.     Granted  Sept.  23,  1914. 
Freeman  T.  Ellis,  to  construct  and  maintain  fish  traps  in  Quivett  Creek, 

Brewster.    Approval  of  permit  issued  Sept.  11,  1914,  by  the  selectmen 

of  Brewster.     Granted  Sept.  23,  1914. 
Freeman  T.  Ellis,  to  construct  and  maintain  fish  traps  in  Mill  Creek, 

Brewster.    Approval  of  permit  issued  Sept.  11,  1914,  by  the  selectmen 

of  Brewster.     Granted  Sept.  23,  1914. 
Edward  G.  Howes,  to  construct  and  maintain  a  fish  weir  in  South  Bay, 

Chatham.    Approval  of  permit  issued  Sept.  8,  1914,  by  the  selectmen 

of  Chatham.    Granted  Sept.  29,  1914. 
Oscar  C.  Davis,  to  remove  material  from  beach  at  Sias  Point,  East  Ware- 
ham.     Granted  Oct.  13,  1914. 
Enoch  E.  Walker,  to  construct  and  maintain  fish  traps  in  Skaket  Creek, 

Brewster.    Approval  of  permit  issued  Sept.  30,  1914,  by  the  selectmen 

of  Brewster.    Granted  Oct.  13,  1914. 
Enoch  E.  Walker,  to  construct  and  maintain  fish  traps  in  Quivett  Creek, 

Brewster.    Approval  of  permit  issued  Sept.  30,  1914,  by  the  selectmen 

of  Brewster.     Granted  Oct.  13,  1914. 
Enoch  E.  Walker,  to  construct  and  maintain  fish  traps  in  Mill  Creek, 

Brewster.    Approval  of  permit  issued  Sept.  30,  1914,  by  the  selectmen 

of  Brewster.    Granted  Oct.  13,  1914. 
Henry  W.  Breed,  to  dredge  a  channel  in  Lynn  Harbor,  Lynn.     Granted 

Oct.  13,  1914. 
A.  B.  JowDERS,  to  mark  the  location  of  certain  ledge  and  rocks  in  Nut- 
tings Pond,  Billerica.     Granted  Oct.  13,  1914. 
Albertus  Dugan,  to  construct  and  maintain  fish  traps  in  Quivett  Creek, 

Brewster.    Approval  of  permit  issued  Oct.  8,  1914,  by  the  selectmen  of 

Brewster.     Granted  Oct.  20,  1914. 
George  N.  Bearse,  to  construct  and  maintain  a  fish  weir  in  South  Bay, 

Chatham.    Approval  of  permit  issued  Oct.  5,  1914,  by  the  selectmen 

of  Chatham.     Granted  Oct.  20,  1914. 
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Arthur  Linnell,  to  construct  and  maintain  fish  traps  in  Skaket  Creek, 
Brewster.  Approval  of  permit  issued  Oct.  5,  1914,  by  the  selectmen  of 
Brewster.     Granted  Oct.  20,  1914. 

Leon  C.  Foote,  to  use  and  occupy  Pleasure  Island  in  Long  Pond,  Tyring- 
ham.    Granted  Oct.  27,  1914. 

Frederick  P.  Royce,  John  K.  Burgess  and  George  T.  Rice,  Trustees 
OF  THE  TiSBURY  PoND  Club,  to  reopen  a  ditch  for  the  purpose  of  chang- 
ing the  level  of  the  waters  of  Long  Cove,  West  Tisbury,  Granted  Oct. 
27,  1914. 

Conserving  and  Equalizing  the  Flow  of  Waters  in 
Rivers  and  Streams. 

By  chapter  95  of  the  Resolves  of  1914  this  Board,  was  di- 
rected to  consider  the  report  of  the  commission  created  by 
chapter  129  of  the  Resolves  of  1913,  and  was  further  authorized 
and  directed  to  investigate  the  matter  of  conserving,  utilizing 
and  equalizing  the  flow  of  waters  in  the  rivers  and  streams  of 
the  Commonwealth,  and  to  submit  a  report  to  the  General 
Court  with  such  recommendations  as  it  may  deem  advisable. 

It  is  apparent  that  it  is  of  great  importance  that  this  investi- 
gation should  be  more  thorough  and  complete.  The  Board, 
therefore,  earnestly  recommends  that  the  necessary  appropria- 
tion therefor  be  made. 

This  recommendation  has  been  embodied  in  a  draft  of  a  bill 
submitted. 

Marsh  Lands. 

There  appears  to  be  no  provision  under  existing  laws  for  any 
examination  or  improvement  of  marsh  lands  bordering  on  tide- 
water, although  there  are  many  thousands  of  acres  of  such  land 
in  the  Commonwealth  that  might  be  made  of  great  value  under 
a  comprehensive  plan  of  development.  It  is  therefore  recom- 
mended that  this  Board  be  given  authority  to  make  surveys, 
examinations  and  plans,  and  also  to  reclaim  and  improve  such 
lands  under  certain  restrictions  as  to  repayment  to  the  Com- 
monwealth of  the  cost  thereof,  and  that  the  necessary  appro- 
priation therefor  be  made. 

This  recommendation  has  been  embodied  in  a  draft  of  a  bill 
submitted. 
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Re-establishment  of  Triangulation  Points. 

The  Land  Court  has  brought  to  the  attention  of  the  Harbor 
and  Land  Commissioners  its  requirement  that  surveys  of  land 
to  be  registered  shall  be  referred  to  triangulation  points  pre- 
viously established  in  connection  with  the  topographical  and 
town  boundary  surveys  of  the  State,  the  records  of  which  are 
in  the  custody  of  this  department. 

It  appears  that  frequently  these  points  have  been  lost  or  de- 
stroyed, and  the  Land  Court  wishes  this  Board  to  restore  them, 
and,  when  necessary  in  the  opinion  of  the  court,  to  establish 
new  points. 

The  Board  recognizes  the  necessity  for  the  work  and  its 
public  value,  but  doubts  if  it  has  the  authority  to  make  the 
surveys  required  by  the  court.  Therefore  the  Board  recom- 
mends that  it  be  authorized  to  make  the  surveys  as  required  by 
the  court,  and  that  the  necessary  appropriation  therefor  be 
made. 

This  recommendation  has  been  embodied  in  a  draft  of  a  bill 
submitted,  which  also  contains  certain  authorizations  desired 
by  the  Land  Court. 

Conclusion. 

The  Board  in  1912  supported  a  bill  before  the  harbor  and 
public  lands  committee  for  the  building  or  purchase  of  a  dredg- 
ing plant  by  the  Commonwealth.  It  was  strongly  opposed  by 
the  dredging  interests  and  failed  of  a  favorable  report.  Prices 
for  dredging  are  high  on  this  coast,  partly  because  of  the  differ- 
ence in  the  material  to  be  dredged  here  as  compared  with  lo- 
calities farther  south,  where  it  is  mainly  sand  and  easier  to  ex- 
cavate. In  the  smaller  harbors  and  inlets  on  this  coast  the 
prices  are  very  high,  partly  owing  to  the  fact  that  it  is  im- 
possible to  get  dredges  of  large  size  and  capacity  to  operate  in 
the  shallow  channels,  and  the  bidding  is  restricted  to  a  small 
number. 

Another  reason  is  that  there  are  only  a  few  modern  up-to- 
date  plants,  and  as  the  older  and  less  efficient  plants  cannot 
bid  low  there  is  little  or  no  real  keen  competition. 

The  Board  is  strongly  of  the  belief  that  the  building,  purchase 
or  operation  by  the  Commonwealth  of  an  up-to-date  dredging 
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plant  would  bring  about  real  competition  and  an  improvement 
in  the  character  of  the  private  plants.  The  ownership  and  op- 
eration of  a  pumping  or  suction  dredge  by  the  Commonwealth 
would  be  of  distinct  benefit  in  securing  a  decrease  in  the  cost 
and  an  increase  in  the  speed  of  work  of  that  character. 

There  appears  to  be  a  very  common  belief  that  material  can 
be  dredged  and  deposited  on  land  or  flats  at  much  less  cost 
than  it  can  be  disposed  of  at  sea. 

The  experience  of  the  Board  has  demonstrated  beyond  any 
question  of  doubt  that  this  is  not  a  correct  conclusion  for 
dredging  operations  along  the  seacoast,  where  dumping  sites  at 
sea  are  always  available  within  a  comparatively  short  distance. 

The  suction  dredge,  so  called,  is  the  most  common  form  of  a 
plant  that  will  excavate  and  transport  the  material  to  the  site 
of  the  fill  in  one  operation. 

The  excavating  apparatus  consists  of  a  specially  built  cen- 
trifugal pump,  with  a  powerful  cutting  device  at  the  end  of 
the  suction  pipe  to  break  up  the  material  to  be  excavated  so 
that  the  inrush  of  water  will  convey  it  to  the  pump.  From  the 
pump  the  material  is  conveyed,  with  a  very  large  quantity  of 
water,  through  iron  pipes  laid  on  pontoons  and  trestles  to  the 
area  to  be  filled,  which  must  be  enclosed  by  a  bulkhead  or  dike 
to  retain  the  material  while  the  water  runs  off. 

The  distance  to  which  the  material  can  be  conveyed  depends 
largely  upon  its  character  and  the  size  of  the  pump.  For  in- 
stance, a  certain  16-inch  pump  dredge  now  on  this  coast  can 
deliver  fine  material  a  maximum  distance  of  about  2,300  feet, 
but  sand  and  coarse  gravel  can  be  conveyed  only  about  1,500 
feet. 

Very  hard  material  cannot  be  excavated  by  a  suction  dredge, 
and  the  limitations  as  to  the  distance  the  material  can  be  con- 
veyed are  quite  definitely  fixed. 

With  any  other  type  of  dredge  the  use  of  the  excavated  ma- 
terial for  filling  requires  that  it  shall  be  rehandled  by  a  second 
apparatus  before  it  is  placed  in  the  fill.  This  adds  to  the  cost 
much  more  than  the  expense  of  towing  it  to  sea. 

There  are  many  cases  where  channels  or  basins  are  dredged 
near  flats  that  can  be  reclaimed  or  wharves  built,  where  if  the 
material  is  suitable  it  could  be  disposed  of  in  the  fill  at  one 
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operation  at  about  what  it  would  cost  to  take  it  to  sea.  But  it 
is  seldom  possible  to  combine  such  improvements  with  a  harbor 
development.  There  are  also  river  improvements  where  the  tow 
to  sea  may  be  so  long  that  the  cost  will  be  prohibitive,  and  a 
land  disposal  will  be  much  cheaper  if  the  land  or  the  right  to 
fill  it  can  be  secured  at  a  reasonable  cost. 

It  must  be  kept  in  mind,  however,  that  dredging  and  filling 
are  in  almost  all  cases  two  separate  propositions,  and  it  is  very 
seldom  that  they  can  be  united.  There  are  times  when  material 
from  dredging  operations  conducted  by  the  Board  could  be  used 
for  filling  waste  land  in  the  vicinity  of  the  work  with  great 
benefit  to  the  same,  but  the  owners  should  be  willing  to  pay  at 
least  the  actual  cost  of  placing  the  material  on  the  property. 
The  view  that  this  use  of  the  material  will  cost  much  less  than 
taking  it  to  sea  is  so  strongly  held  that  property  owners  are 
seldom  willing  to  even  go  to  the  expense  of  erecting  bulkheads 
or  dikes  to  hold  the  material  in  place. 

For  several  years  suction  dredges  have  not  been  available  for 
work  on  the  Massachusetts  coast,  but  last  fall  the  Board  suc- 
ceeded in  getting  a  Providence  contractor  to  bring  his  suction 
dredge  around  the  Cape  to  excavate  a  channel  at  Sandwich, 
where  the  conditions  were  very  favorable  to  the  use  of  this 
type  of  dredge,  and  very  unfavorable  to  towing  the  material  to 
sea.  Later,  two  other  contracts  were  given  to  this  concern,  but 
all  were  rather  outside  the  usual  dredging  operations,  and  the 
prices  were  very  high.  In  all  other  cases  where  it  was  practi- 
cable to  tow  the  material  to  sea  the  prices  for  this  method  of 
disposal  were  much  less  than  for  placing  it  on  land  or  flats. 

An  excellent  illustration  of  this  point  was  furnished  by  the 
proposals  for  dredging  the  channel  of  the  Saugus  River  under 
the  provisions  of  chapter  741  of  the  Acts  of  1914.  It  is  a  pro- 
vision of  this  act  that  the  city  of  Lynn  should  be  allowed  at  its 
own  cost  to  use  the  material  for  filling  flats  belonging  to  the 
city.  These  flats  were  located  as  close  to  the  proposed  work  as 
could  be  expected  in  a  harbor  improvement  of  this  character. 
Nevertheless,  the  greater  part  of  the  dredging  is  considerably 
more  than  2,000  feet  from  the  flats  to  be  filled,  and  it  therefore 
became  a  rehandling  proposition. 

The  city  requested  the  Board  to  take  charge  of  the  filling, 
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and  the  specifications  were  drawn  to  secure  this  disposal  of  the 
material,  the  city  to  furnish  the  dike  or  bulkhead.  Prices  were 
also  requested  for  taking  the  material  to  sea.  The  amount  of 
material  to  be  removed  was  310,000  cubic  yards,  which  was 
sufficient  to  make  it  an  attractive  contract.  The  most  favorable 
price  received  for  dredging  and  placing  the  material  on  the  flats 
was  29  cents  per  cubic  yard,  with  the  concession  that  50,000  cubic 
yards  could  be  taken  to  sea.  To  the  cost  of  dredging  must 
also  be  added  $4,600  for  building  a  sod  dike  to  retain  the  ma- 
terial on  the  flats,  making  the  total  cost  of  the  material  in  the 
fill  30|  cents  per  cubic  yard. 

The  lowest  proposal  received  for  dredging  and  disposing  of 
the  material  at  sea  was  193^2  cents  per  cubic  yard,  which  shows 
that  it  will  cost  about  $34,000  more  to  place  the  material  on 
the  flats  than  to  take  it  to  sea. 

The  Board  believes  that  the  reclaimed  land  will  be  worth 
more  to  the  city  of  Lynn  than  this  extra  cost;  but  they  could 
not  spend  the  Commonwealth's  funds  for  reclaiming  land  when 
it  has  -been  specifically  intrusted  to  their  use  for  harbor  im- 
provements. Furthermore,  in  almost  all  cases  the  land  that 
could  be  reclaimed  belongs  to  private  parties. 

The  obvious  conclusion  is  that  the  Board  should  have  au- 
thority to  take  waste  land  or  flats,  when  they  can  be  reclaimed 
at  a  moderate  cost,  in  connection  with  the  improvement  of  a 
river  or  harbor  by  the  Commonwealth. 

The  foregoing  report  is  respectfully  submitted. 

WM.   S.   McNARY, 
CHAS.   C.   PAINE, 
GEO.  M.  HARLOW, 

Commissioners. 

Dec.  1,  1914. 
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Appendix   B 


Contributions  and  Expenditures  for  River  and  Harbor  Work 
UNDER  Direction  of  the  Harbor  and  Land  Commissioners,  made 

DURING    THE    YeAR    ENDING    NoV.    30,     1914,    UNDER    CHAPTER    481, 

Acts  op  1909,  and  Chapter  642,  Acts  of  1912. 


Contribution 

Location. 

Character  of  Work. 

by 

Municipality 

or  Others. 

Expenditure. 

Agawam,  Connecticut  River,  . 

Survey  and  riprap,  . 

- 

$6,438  55 

Annisquam  River,  Gloucester, 

Dredging  and  riprap, 

- 

28,919  90 

Apponagansett  Harbor  and  River, 

Dartmouth. 
Bass  River,  Dennis, 

Survey,     .... 
Survey,     .... 

: 

15  47 
60  93 

Bucks  Creek,  Chatham,  . 

Survey 

- 

63  48 

Buzzards  Bay,  Falmouth, 

Survey,     .... 

- 

12  50 

Cataumet  Harbor  and  Squeteague 

Pond,  Bourne  and  Falmouth. 
Chicopee,  Connecticut  River, 

Inspection, 
Wall  and  riprap. 

$640  00 

23  75 
6,461  82 

Cohasset    Harbor,    Cohasset    and 

Scituate. 
Connecticut  River,  .... 

Dredging, 
Protective  work. 

: 

520  26 

448  85 

Cuttyhunk  Harbor,  Gosnold, 

Dredging, 

- 

5,975  93 

Deacons  Pond  Harbor,  Falmouth,  . 
Duxbury  Bay,  Duxbury, 

Dredging    and    repairing 

jetties. 
Dredging, 

_ 

3,045  21 
9,307  27 

Edgartown  Harbor, 

Survey,     .        .        .         . 

- 

74  15 

Falmouth  Heights,  Falmouth, 

Sea  wall. 

1,000  00 

2,840  09 

Gloucester  Harbor 

Advertising, 

- 

2  63 

Gun  Rock,  Hull 

Survey,     .... 

- 

61  34 

Hadley,  Connecticut  River,    . 

Investigation,   . 

- 

213  32 

Hatfield,  Connecticut  River,  . 

Dikes 

- 

4,388  52 

Herring  River,  Harwich, 

Dredging, 

- 

815  50 

Hull, 

Sea  wall  and  survey. 

- 

5,649  11 

Hyannisport,  Barnstable, 

Inspection, 

- 

5  00 

Ipswich  River,  Ipswich,  . 

Jetty,  wall  and  bulkhead, 

- 

2,643  41 

Lake  Quannapowitt,  Wakefield, 

Investigation, 

- 

4  21 

Lynn  Harbor 

Dredging, 

- 

3,959  45 

Manchester  Harbor, 

Dredging, 

8,000  00 

15,793  13 

Merrimac  River,       .... 

Advertising  and  prints,    . 

- 

4  77 

Mill  River,  Gloucester,    . 

Survey,     .... 

- 

11  00 
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Contributions,  etc.  —  Concluded. 


Contribution 

Location. 

Character  of  Work. 

by 

Municipality 

or  Others. 

Expenditure. 

Miscellaneous  expenses,    . 

- 

- 

$648  74 

New  Bedford  Harbor, 

Prints,       .... 

- 

4  80 

Nobscusset  Point,  Dennis, 

Survey,     .... 

$1,200  00 

82  37 

North  River,  Marshfield, 

Inspection, 

- 

8  76 

Onset  Bay,  Wareham, 

Dredging, 

- 

8,154  30 

Pamet  River,  Truro, 

Timber  bulkhead,     . 

200  00 

1,287  71 

Paskamansett  River,  Dartmouth,  . 

Survey,     .... 

- 

113  99 

Plymouth  Harbor,   .... 

Advertising, 

- 

1  50 

Rock  Harbor,  Orleans,     . 

Dredging, 

400  00 

7,063  09 

Rockport  Harbor,     .... 

Dredging, 

- 

4,588  44 

Salters  Point,  Dartmouth, 

Breakwater, 

1,500  00 

9,421  86 

Sandwich  Harbor,    .... 

Dredging,  jetty,  riprap,  . 

- 

38,892  54 

Saugus  River,  Lynn  and  Saugus,    . 

Dredging, 

- 

7,224  72 

Scituate  Harbor 

Dredging, 

- 

1,170  26 

Smiths  Cove,  Gloucester, 

Survey 

- 

159  35 

South  Hadley,          .... 

Survey 

- 

72  74 

South  River,  Salem, 

Plans,        .... 

- 

16  25 

South  Watuppa  Pond,  Fall  River, 

Advertising, 

- 

3  42 

Taunton  River 

Advertising, 

- 

3  25 

Vineyard  Haven  Harbor,  Tisbury, 

Dredging, 

- 

5,203  18 

Wild  Harbor,  Falmouth, 

Survey,     .        .        .        . 

5,000  00 

169  04 

Witchmere  Harbor,  Harwich, 

Dredging, 

- 

1,247  00 

Woods   Hole   Great   Harbor,     Fal- 
mouth. 

Dredging, 

- 

.      3,935  99 

$17,940  00 

$187,232  85 

1915.] 
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Appendix    C 


Appropeiations,  Contributions  and  Expenditures  for  River  and 
Harbor  Work  under  the  Direction  of  the  Board  of  Harbor 
AND  Land  Commissioners,  from  1893  to  1914,  Inclusive. 

[Excepting  Boston  main  harbor.] 


Locality. 


Character  of  Work. 


Total 
Appropria- 
tion. 


Contribu- 
tion by 
Municipality 
or  Others. 


Total 
Expendi- 
ture. 


Aliens  Harbor,  Harwich,  . 

Annisquam  River,  Gloucester, 

Apponagansett     Harbor     and 

River,  Dartmouth. 
Barnstable  Harbor, 

Bass  River,  Beverly, 

Bass  River,  Dennis- Yarmouth 

Bucks  Creek,  Chatham, 

Buzzards  Bay,  Falmouth, 

Cataumet  Harbor  and  Sque- 
teague  Pond,  Bourne  and  Fal- 
mouth. 

Centerville  River,  Barnstable, 

Cohasset  Harbor,  Cohasset  and 

Scituate. 
Connecticut  River, 

Agawam, 

Chicopee, 

Hadley,  . 

Hatfield, 

Holyoke, 

Northampton, 

West  Springfield, 
Conservation  of  waters, 
Cotuit  Harbor,  Barnstable, 
Cuttyhunk  Harbor,  Gosnold, 

Deacons  Pond  Harbor,  Fal- 
mouth. 

Dorchester,  easterly  shore,  Bos- 
ton. 

Duxbury  Bay  and  Harbor, 

East  Bay,  Barnstable, 


Survey, 

Dredging  and  riprap, 

Survey     and     stone 

breakwater. 
Survey, 

Dredging, 

Jetties,  dredging  and 

svirvey. 
Jetty  and  survey. 

Survey, 

Dredging, 

Dredging, 


and 


Breakwater 
dredging. 

Investigation  of  navi- 
gation and  surveys 

Protective  work. 

Survey,  wall  and  rip- 
rap. 
Protective  work. 

Dikes, 

Dredging, 

Protective  work. 

Protective  work, 

Investigation,   . 

Dredging, 

Jetties  and  dredging. 

Dredging  and  repair- 
ing jetties. 
Dredging, 

Survey,     . 

Jetties  and  dredging. 


$219  50 
94,469  47 
50,517  01 

217  51 
25,539  81 
54,434  73 
10,868  66 

162  86 
25,523  75 

6,103  22 

31,178  48 

10,637  04 

19,551  41 

9,904  67 

81,717  57 

11,948  75 

15,000  00 

1,525  80 

5,135  00 

5,000  00 

31,471  85 

45,776  37 

37,710  87 

70,363  66 

9,423  51 

23,272  10 


$55,535  75 
1,000  00 

7,350  00 

1,500  00 
20,691  88 


640  00 

500  00 

1,000  00 


2,000  00 
8,000  00 
12,000  00 


$219  50 

94,099  59 

40,715  35 

217  51 

81,075  56 

52,949  73 

11,697  34 

162  86 

2,464  04 

7,603  22 
51,870  36 

6,970  99 
17,969  74 

7,606  89 
79,014  861 
12,149  50 

1,524  20 
5,051  492 

30,443  74 
53,702  303 
49,710  87 
70,171  31 
9,423  51 
22,937  54 


1  From  1888,  inclusive.  2  From  1891,  inclusive.         ^  Including  $500  forfeited  by  contractor. 
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Appeopriations,  etc.  — 

-  Continued. 

Locality. 

Character  of  Work. 

Total 
Appropria- 
tion. 

Contribu- 
tion by 
Municipality 
or  Others. 

Total 
Expendi- 
ture. 

Edgartown  Harbor,  . 

Survey, 

$193  15 

- 

$193  15 

Essex  River,  Essex,   . 

Dredging, 

5,000  00 

- 

5,000  001 

Falmouth  Heights,  Falmouth,. 

Sea  wall,  . 

1,840  09 

$1,000  00 

2,840  09 

Gloucester  Harbor,    . 

Survey,     . 

4,930  59 

- 

273  95 

Green  Harbor,  Marshfield, 

Jetties  and  dredging. 

90,670  95 

- 

76,333  26 

Harbor  Cove,  Gloucester, 

Survey  and  dredging. 

20,433  06 

- 

15,670  07 

Harbor  View,  Boston, 

Dredging, 

10,146  00 

- 

146  00 

Herring  River,  Harwich,  . 

Jetties  and  dredging, 

31,817  90 

2,000  00 

33,598  60 

Herring  River,  Wellfleet,  . 

Dike  and  ditches,     . 

11,832  74 

10,000  00 

21,800  73 

Hingham  Harbor, 

Dredging, 

13,180  69 

3,000  00 

16,180  69 

Houghs  Neck,  Quincy, 

Dredging, 

4,499  83 

500  00 

4,999  83 

Housatonic  River,  Sheffield,     . 

Survey,     . 

2,011  29 

- 

2,011  29 

Hull, 

Sea  wall  and  survey. 

25,235  32 

9,000  00 

34,117  38 

Humarock  Beach,  Scituate, 

Survey,     . 

250  00 

- 

236  07 

Hyannisport,  Barnstable, 

Improvement    of    rivers    and 

harbors.  _ 
Ipswich  River,  Ipswich,    . 

Survey   and   break- 
water. 
General  expenses. 

Jetty,  wall  and  dredg- 

21,826 25 

1,567  69 

16,479  17 

2,500  00. 
1,000  00 

24,326  25 
1,567  69 
17,472  61 

Island  End  River,  Everett, 

ing. 
Survey, 

264  10 

- 

264  10 

Jeffries  Point,  Boston, 

Dredging, 

10,000  00 

- 

- 

Lake  Anthony,  Oak  Bluffs, 

Jetties  and  dredging, 

48,153  63 

2,000  00 

46,944  59 

Lake  Quannapowitt,  Wakefield, 

Investigation,   . 

1,004  21 

- 

345  32 

Lewis  Bay,  Barnstable,     . 

Dredging, 

17,260  65 

- 

17,012  22 

Little  River,  Gloucester,  . 

Survey,     . 

862  93 

- 

862  93 

Lobster  Cove,  Gloucester, 

Dredging, 

17,603  98 

1,500  00 

19,103  98 

Lynn  Harbor 

Survey  and  dredging. 

37,154  43 

200  00 

36,953  21 

Lynn  Harbor  and  Saugus  River, 

Lynn,  Saugus  and  Revere. 
Manchester  Harbor,  . 

Dredging  and  filling. 
Jetties  and  dredging. 

50,000  00 
42,249  59 

35,000  00 
35,500  00 

482  13 

77,727  43 

Menamsha  Inlet,  Chilmark  and 

Gay  Head. 
Merrimac  River, 

Jetties  and  dredging, 
Investigation,    . 

57,034  13 
106  99 

700  00 

57,630  48 
6  99 

Mill  River,  Gloucester, 

Survey  and  dredging. 

21,750  61 

- 

19,901  22 

Nantucket  Harbor, 

Dredging, 

42,058  63 

1,000  00 

42,779  78 

Neponset    River,    Boston    and 

Dredging, 

34,270  44 

- 

34,269  70 

Quincy. 
New  Bedford  Harbor, 

Pier  and  shed, 

350,004  80 

- 

768  04 

Nobscusset  Point,  Dennis, 

Breakwater, 

82  37 

1,200  00 

82  37 

North  River,  Marshfield, 

Surveys  and  remov- 
ing rocks. 

5,489  45 

1,800  00 

7,289  45 

Expended  by  United  States  government. 
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Approppjatjons,  etc.  —  Continued. 


Locality. 

Character  of  Work. 

Total 
Appropria- 
tion. 

Contribu- 
tion by 
Municipality 
or  Others. 

Total 
Expendi- 
ture. 

Oak  Bluffs,         .... 

Removing  rocks, 

$500  00 

- 

S462  50 

Onset  Bay,  Wareham, 

Survey  and  dredging. 

14,067  89 

SI, 000  00 

15,067  89 

Orient  Heights,  Boston,    . 

Dredging, 

8,500  00 

- 

8,144  52 

Pamet  River,  Truro, 

Paskamansett      River,      Dart- 
mouth. 
Penikese  Island,  Gosnold, 

Siirvey    and     bulk- 
head. 
Dredging, 

Pile  wharf  and  sur- 

1,214 98 
2,301  34 
5,300  00 

200  00 

1,414  98 
2,301  34 
5,192  95 

Plum  Island  River,   Newbury 

and  Newburyport. 
Plymouth  Harbor,     . 

vey. 
Survey, 

Dredging, 

983  31 
155,953  33 

71,294  55 

983  31 

227,245  6H 

Pro-vince  Lands,  Provincetown, 

Reclamation,    . 

68,000  00 

- 

63,175  84 

Provincetown  Harbor, 

Survey, 

170  41 

- 

170  41 

Quansett  Harbor,  Orleans, 

Survey,     . 

195  88 

- 

194  50 

Quick's  Hole,  Gosnold, 

Survey, 

500  00 

- 

- 

Revere, 

Stone  breakwater,    . 

60,407  09 

- 

60,397  93 

Rock  Harbor,  Orleans, 

Dredging, 

12,105  02 

400  00 

12,489  48 

Rockport  Harbor, 

Removing  rocks, 

12,588  44 

- 

11,908  14 

Salem  Harbor,  ^          .         .         . 

Survey,     . 

- 

- 

- 

Salters  Point,  Dartmouth, 

Breakwater, 

8,036  16 

1,500  00 

9,536  16 

Sandwich  Harbor, 

Dredging,  riprap  and 

jetties. 
Survey  and  dredging. 

39,310  25 

- 

39,310  25 

Saugus  River,  Lynn  and  Sau- 

19,206  64 

2,000  00 

20,845  17 

gus. 
Scituate, 

Sea  walls  and  riprap. 

40,726  08 

- 

39,621  21 

Scituate  Harbor, 

Dredging, 

35,307  69 

8,300  00 

42,637  19 

Scorton  Harbor,  Sandwich, 

Jetty  and   dredging. 

19,426  39 

500  00 

17,774  34 

Sesuit  Harbor,  Dennis,     . 

Jetty, 

19,484  05 

1,000  00 

20,466  30 

Shirley  Gut,  Boston  and  Win- 

throp. 
Sippican  Harbor,  Marion, 

Dredging, 
Survey,     . 

1,906  20 
7  17 

- 

1,906  20 
7  17 

Sippowissett,  Falmouth,  . 

Survey, 

3  25 

- 

3  25 

Smith's  Cove,  Gloucester, 

Survey  and  dredging. 

6,159  35 

- 

4,562  95 

South  Boston,  southerly  shore. 

Dredging, 

126,972  48 

- 

126,972  48 

South  Hadley 

Survey, 

4,000  00 

- 

72  74 

South  River,  Salem, 

Dredging, 

10,458  03 

3,000  00 

13,397  04 

South    Watuppa    Pond,    Fall 

River. 
Stage  Harbor,  Chatham,  . 

Fenders  and  excava- 
tion. 
Dikes, 

300  00 
9,231  93 

: 

3  42 
9,231  93 

Stony  Beach,  Hull,   . 

Sea  wall,  . 

11,607  90 

- 

11,335  07 

Taunton  River, 

Survey  and  investi- 
gation. 

5,531  39 

- 

1,958  91 

•  $83,500  under  direction  of  United  States  government. 
2  General  appropriation  under  chapter  112,  Acts  of  1914. 
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Appbopriations,  etc.  —  Concluded. 


Locality. 

Character  of  Work. 

Total 
Appropria- 
tion. 

Contribu- 
tion by 
Municipality 
or  Others. 

Total 
Expendi- 
ture. 

Taunton  River-Boston  Harbor 

Canal. 
Vineyard  Haven  Harbor,  Tis- 

bury. 
Waquoit  Bay,  Falmouth, 

Survey,     . 

$10,000  00 

- 

$9,932  75 

Breakwater   and 

dredging. 
Sxu-vey, 

36,089  48 
1,000  00 

- 

35,566  75 
701  61 

Wareham  River, 

Survey,     . 

730  03 

- 

730  03 

Watch  Hill,  Chatham,       . 

Survey  and  riprap,  . 

15,020  47 

- 

14,968  75 

Wellfleet  Harbor, 

Survey,    . 

280  22 

- 

280  22 

West  Bay,  Barnstable, 

Jetties  and  dredging. 

45,460  82 

- 

45,423  45 

West   Falmouth   Harbor,   Fal- 
mouth. 

Weymouth  Fore  River,  Quincy, 
Weymouth,  Braintree. 

Wild  Harbor,  Fahnouth,  . 

Dredging, 
Dredging, 
Survey   and    dredg- 

25,655  31 

38,991  19 

5,157  14 

$5,000  00 

24,386  181 
24,066  70 
269  31 

Winthrop  Harbor  channel. 

Dredging, 

18,959  21 

700  00 

17,704  63 

Winthrop  Harbor,  Cottage  Park, 

Dredging, 

6,603  00 

- 

6,581  66 

Witchmere  Harbor,  Harwich,    . 

Jetties  and  dredging, 

28,662  06 

1,000  00 

29,519  362 

Wollaston  Beach,  Quincy, 

Dredging, 

15,066  00 

- 

14,644  61 

Woods    Hole    Great    Harbor, 

Falmouth. 
Wrecks 

Dredging, 

Removal  from  tide- 
water. 

5,468  86 
65,416  66 

1,500  00 

6,968  86 
6,986  78 

$2,692,962  36 

$315,512  18 

$2,336,466  43 

1  $1.15  paid  from  small  items  appropriation. 

2  $3.64  paid  from  small  items  appropriation. 
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